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IMPORTANT SAFETY NOTICE 


Indicatas a strong possibilty of severe personal injury or death if instructions 
CAUTION: Indicates a possibity of equipment damage f instructions are not followed. 
NOTE: Gives helpful information 


not followed. 


Detailed descriptions of standard workshop procedures, safety principles and service operations are nat included. It 

important to nota that this manual contains some warnings and cautions against some specitic servica methods which 
ould causa PERSONAL INJURY to service personnel ar could demage a vehicle or render it unsafe. Pleass understand 
that thase warnings could not caver all conceivable ways in which service, whether or not recommended by Honda, 
might be done or of the possibly hazardous consequences of each conceivable way, nor could Honda investigate all 
such ways. Anyone using service procedures or tools, whether or not recommanded by Handa, must satisfy himaelt 
thoroughly that neither personal sefety nor vehicle safety will be jeopardized by the service methads or tools selected, 


HOW TO USE THIS MANUAL 


This manual explains the theory of operation 
of the various systems common to HONDA 
motorcycles and motor scooters and ATVs. It 
also provides basic information on 
troubleshooting, inspection and repair of 
components and systems found on these 
machines. 


Refer to the Model Specific Service Manual 
for the model you are servicing for ad- 
justments, maintenance and repair informa- 
tion for components on that model. 


Section 1 provides general information on the 
whole motorcycle as well as Warnings and 
Cautions to remember when performing 
maintenance and repairs. 


Sections 2 through 15 cover all aspects of the 
engine and drive train 


Sections 16 through 20 include all of the 
component groups that make up the chassis. 


Section 21 through 25 apply to the various 
electrical components and systems found on 
Honda motarcycies. 


An extensive aiphabetized Index provides 
rapid access to information on specific com- 
Ponents or systems, 
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Symbol Marks 
These symbols used throughout this manual show specific service procedures. H supplemantary information is required per- 
taining to these symbols, it would be explained specifically in the text without the use of the symbols 


“a | 


Use recommended engine oil, unless otherwise specified 


a 


Use molybdenum solution {mixture af the engine cil and molybdenum grease with the ratio 1: 1}. 


Use multi-purpose grease {Lithium based multi-purpose grease NLGI #2 or equivalent! 


Use molybdenum disulfide greese (containing more than 3% molybdenum disulfide, NLG) #2 or 
equivalent 
Example: Molykote? BR-2 plus manufectured by Dow Corning, U.S.A. 

Multi-purpose M-2 manufactured by Mistubishi Oil Japan 


‘Use molybdenum disulfide paste {containing more than 40% molybdenum disulfide, NLGI #2 or 
equivalent) 
Example: Molykote® G-n Paste manutacturad by Dow Corning, U.S.A. 

Honda Moly 45 (U.S.A. only) 

Rocoi ASP manufactured by Rocot Limited, U.K. 

Rocol Paste manufactured by Sumice Lubricant, Japan 


Use silicone grease 


Apply locking agent. Use the agent of the middle strength. unless athenwise specified. 


Apply sealant 


Replace the part(s) with new one(s} before assembly. 


Use brake fluid, DOT 3 or DOT 4. Use the recommended brake fiuid, unless otherwise specified. 


Use Automatic Transmission Fluid (ATF). 


Use special toot 


Use optional tool. These toals are abtained as you order parts. 
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Abbreviations 
Following abbreviations may be used in this manual. They stand for: 


Assy Assembly 
R Right (Right side viewed from rear sidet 
L Left {Left side viewed from rear side] 
iN Intake sidefInside 

EX. Exhaust side/Exterior side 

STD + Standard 

OP oc seeeaeeeee Optional 

OB cscs Oversized 

Leon Number of links (109 links) 


.. Countershaft 2nd gear Number indicates the stage of geart 
Mainshaft Sth gear (Number indicates the stage of gear) 

.- Rotating speed per minute 
Batore Top Dead Cent 
Alter Top Dead Centar 
Before Bottom Dead Center 

.. After Bottom Dead Center 
Alternating current 

= Direct current 
Capacitive discharge ignition 
Number of coupler pins 


Following letters or marks stamped on the parts indicate the installstion direction. 


IN. Jostall with IN" toward inside/exhaust side. 
ToP Install with “TOP" toward up. (Do not install with the letter upside down.) 
uP Install with the “UP toward up. (Do not install with the letter upside down.) 
UPA Install with the triangular mark toward up. (Some paris might be stamped with an arrow + 
FH, Install with the arrow toward front. (Soma paris might be stamped with a triangular mark.) 
RIRHE Jostall on the right side, viewed fram rear side. 
If an arrow of tiangular mark is stamped. install with the mark toward right. 
Las Install on the left side. viewed from rear side. 
{f an arrow or trianguiar mark is stamped, install with the mark towerd left, 
FUFRI ...-nsssns Indicates the front side of the vehicle. 
RIRR} srusu Indicates the rear side of the vahicle. 


OUT {OUTSIDE ... Instad with the letter toward out. 

LOWER Indicates lower level, 

UPPER (FULL) ..... Indicates upper level. 

= soc Indicates the rotating direction, if stamped on the rotating part. 


If a punch mark {+} is stampad on 2 part, it indicates the instellstion direction or alignment point. Pay attention fo the mark 


when assembling, 
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GENERAL SAFETY 


Carbon Monoxide 
Hthe engine myst be running to do same work, make sure 
the area is well ventilated. Never run the engine 
enciosed area. 


Lawn: 


j +The exhaust soniaina poluorous carbon monoxide 
oes tht an cause lose of conncousnezs sed iey 
fe to dant | 


Run the engina in an open araa or with an exhaust evacus- 
tion systam in an enclosed area. 


Gasoline 
Work in a well ventilated araz. Keep cigarettes, flames or 
sparks away from the work area of where gasoline is 
stored. 


Gasoline is extremely flammable and is explosive 
undar certain conditions. KEEP OUT OF REACH OF 
CHILDREN. 


Battary Hydrogen Gas & Electrolyte 


‘The battery gives off explosive gases: keep sparks, | 


flames and cigarettes away. Provide adequate ven- 
| tilation when charging. 

+ The battery contains sulfuric acid telectrolyte}. Con- | 
tact with skin or ayes may cause severe burns. Wear 
protective clathing and a face shield. 

— Helectrolyte gets on your skin, flush with water. 
— Hf electrolyte gets in your eyes, flush with water 
for at least 15 minutes and call a physician, 

+ Electrolyte is poisonaus. 

It swallowed, drink large quan 
mitk and follow with mi 
vegetable oil and cal! a phy: 
REACH OF CHILDREN 


8 of water or 
of magnesia or 
n. KEEP OUT OF 


OO 
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Coolant 
Under some conditions, the ethylene glycol in engine 
coolant is combustible and its flame is not visible, I the 
ethylene glycol does ignite, you will not sae any flame, but 
you can be burned. 


+ Avoid spilling engine coolant on the exhaust system 
| ‘or engine parts. They may be hat enough to causa 


‘the coolant to ignite and bum without a vi 


ia 
flame. 
+ Coolant jethyiene glycoll can causa some skin irrit 
‘ton and is 


omen 
if soos 
nears iy wen 
te 
eee ra aaa 
[ Eeicintees 

eee rae aaa. a 
wes rt ah td a in 
aes aiha ew asamans vpn 
Sep rete inn mn 
ete eels cn ma 
ice Semen an yok 


‘thase dangers, always store coolant in a safe place, away 
from the reach of children. 


jonous if swallowed. KEEP OUT OF | 


Brake Fluid 


CAUTION 


Spilling fluid on ted, plastic or rubber parts will | 

ee ee aes ae 

seretan an ae ee 
| Sastre nes 


Brake Dust 
Never use en sir hose or dry brush to clean brake 
‘sssemblies. Use an OSHA.appraved vacuum cleaner oF 
alternate method approved by OSHA, designed to 
minimize the hazard caused by aizbome asbestos fibers. 


Inhaled asbestos fibers hava been found to cause 
respiratory disease and cancer 
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GENERAL INFORMATION 


Nitrogen Pressure 
For shack absorbers with a gas-filled reservoir: 


Use on atragen to peso the shook Slama 

Tho ise of an untae gas can causes noe ooo 
+ he shook sheoter oman nivogen ender high 
brats Alowing Tro or how neat the aoe 
Sorbr could tad Yoon orplasion that cou es 
‘serious injury. 

+ Fao oone the pressure rom hock absorber 
beter posing oF may lead tot posible ne 

| _son art's inury sheeted or ene 


To prevent the possibility of an explosion, retease the 
sitrogen by pressing the valva core. Than remove the valve 
stem from the shock absorber reservoir. Dispose of the oil 
in @ manner acceptable to the Environemant Pratection 
Agency {EPA. 


Before disposal of the shock absorber, release the nitrogen 
by Pressing the valve core. Then remove the valve stem 
from the shack absorber. 


Hot Components 


Engina and oxhaust system parts become very hot 


and ramain hat for some tlme after the ens 
‘Wear insulated gloves or wait until the engine end 
oxhaust system have cooled before handling thes. 
parts. 


Used Engine/Transmission i} 


19 oll (or transmission oii in two-strokes! 
skin cancer if repeatedly left in contact 
| with the skin for prolonged periods. Although this is” 


unlikely unless you handle used oll on a dally basis, 
is still advisnbie to thoroughly wash your hands with 
soap and water av soon es passible after handling | 
tuted oll. KEEP OUT OF REACH OF CHILDREN. | 


se 
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GENERAL INFORMATION 


SERVICE RULES 


Use only metric tools when servicing this motorcycle or 
scooter, Metric bolts, nuts and screws are not inter- 
changeable with English fasteners. The use af incorrect 
tools and fasteners may damage the motorcycle or 
scooter. 


Special tools are designed to remave ar taplace a specific 
part or assemblies without damage. The use of ather pro- 
Sedures, without using the specified special tools, may 
damage the paris. 


Clean the outside of a part or assembly before ramoving it 
from the motorcycle or opening its cover for service. Dirt 
which has accumulated on the autside could fall into the 
engine, chassis or brake system and cause damage later. 


Clean the parts after disassembly but before measuring 
them for waar. Parts should be washes in high-tash point 
solvent and dried with compressed air. Beware of parts 
containing O-rings or it seals since these are adversely af- 
facted by most cleaning solvents. 


Control cables must not be bent or distorted. This will lead 
to stiff operation and premature cable failure 


WRONG WRONG 


Rubber parts can deteriorate with age and are highly- 
susceptible to damage from solvents and oils. Check these 
parts before reassembly and replace as necessary. 


Loosening 2 part with multiple fasteners sizes should be 
done from the outside-to-inside in a erisscrass patter, 
foosening the small fasteners first. Loosening the big 
fasteners first will place an excessive force on the smaller 
fasteners. 


Complex assemblies, such as transmission parts, should 
be stored in the proper assembly order and held securely 
with wire. This will simplify reassembly at a later date. 


Reassambly position of critical parts should be noted 
before the parts are disassembled. This will allow those 
dimensions (depth, distance, or pasition| to be correctly 
‘duplicated upon reassembly. 


Non-reuseable parts are always replacad whenever 
something is disassembled. These include the gaskets, 
metal sealing washers, O-rings, oil seals, snap rings, and 
coiter pins. 


CAUTION 


[+ Cootant or brake fiuid will damage the appearance of 
painted parts. In addition, these fluids can damage 
{__ the structural integrity of plastic or rubber parts. 
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GENERAL INFORMATION 


Ball bearings are removed using tools which apply force 
against ona or both liner and outer} bearing races. If the 
force is applied against only one race (either inner or 
outer), the bearing will be damaged during removal and 
must be replaced. If the force is applied against bath races 
equally, the bearing will not a damaged during removal 


| 


Ball bearings are slways installed with the manufacturer's 
name and size code facing out. {Facing out meaning—th, 
name and sizing code should be visible from the side the 
bearing is insta¥ed from.) This is true for open, singla. 
sealed and double-scalad bearings. Apply the praper 
grease to open and single sealed bearings before 
reassembly. 


SINGLE-SEALED — DOUBLE-SEALED, 


TYPE TYPE S 
is = nee 
Se. 
Both examples ruin the bearing 
‘OPEN 
TYPE 


Bali bearings are claaned in high flash-point solvent then 
dried with compressed air. Air dry the bearing while 
holding both races to prevent it from spinning. If the bear 
ing is allowed to spin, the high speed generated by the air 
jet can overspeed the bearing and cause permanent 
damage. 


Bail bearings are checked (after cleaning) by slowly 
rotating the inner race while holding the outer race sta- 
tionary. If any radial play or roughness is felt, it must be 
feplaced. The bearing should have no axial play: if it has 
Roticeable axial play, it must be replaced. 


MANUFACTORER’S 

NAME, BEARING No. 
‘Snap rings are always installed with the chamfered [rolled 
‘dge facing away from the thrust of the mating part. This 
‘way. pressure against the snap ring presses against the 
areas in the snap ring groove with the most parallel con 
tect area against one another. Installed incorrectly, 
pressure against the rolled or chamfered edge could vom 
press the snap ring with the possibility of disladging it 
Never reuse snap rings since they are oftan used t6 control 
end play and become worn with normal use. Wear is 
especially critical on snap rings which retain spinning parts 
such as gears. After installing a snap ting, atways rotate it 
in its groove to be sure it is fully-seated. 


CHAMFERED. 
EDGE 


Grease or oil sliding or turning parts with the recommand- 
ed lubricant before reassembly. 


Replacement parts and fluids must be gonvine Honda of 
recommended by Honda. The use of non-Honda parts and 
non tecommended fluids can have an adverse affect on 
Performance and durability. 


Reassembly operation should be tested, whenever possi- 
ble. before the part is installed ante the motorcycle 
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GENERAL (NFORMATION 


Bolt or screw langths can vary for an assembly, cover, or 
case. These different lengths must be installed inte the 
correct locations. If you became confused, place the bolts 
into their holes and compare the exposed lengths, each 
should ba exposed by the same amount 


Torquing multiple sized fasteners should be done 2s 
follows: tighten alt to hand-tight, then torque big fastenars. 
before littia fasteners. Torque pattern should be crisscross 
from inner-to-outer. To minimize distortion, critical 
fastenars should be torqued in two or three increments. 
Unless specified otherwise, bolts and fasteners are install- 
ed clean and dry; do not use oil on the threads. 


Oil seais are always installed with grease packed into the 
seal cavity and the manufacturer's name facing the out- 
side (dry sidel, When installing seals, slways check that 
the shaft over which the seal fits is smaoth and free of 
burrs which could damage the seal 


MANUFACTURER'S NAME 


Old gasket matarial or sealant must be removed before 
reassembly. If the gasket surface is damaged slightly, it 
may be possible to smooth that area with an cil stone. 


Rubber hoses ifuel, vacuum, or coalant! should be install- 
2d so the end is bottomed onto its fitting. This allows ate 
‘quate area for the huse clip te grip the hose beneath the 


flared end of the fitting 
ah 


eine 
CU 


abe aie 


Rubber or Plastic Dust/Dirt Boots should be replaced 
securely in the exact positions they were designed for. 


BOOTS 
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GENERAL INFORMATION 
— 
FASTENERS 


A motorcycle is composed of @ number of connected parts. A 
variety of fasteners are used (a connect these parts. Unlike 
Permanent connection methods like welding. riveting and 
glueing. threaded fasteners are essential as a means of non 
Permanent connection which can be disconnected whenever 
necessary. 


Roughty estimated, the thread diameter is the 0.D. of the male 
thread or the i.D. across the fuil width of the “valleys” of the 
female thread. 

‘The pitch is the thread-to-thraad distance that a male/female 
bolt moves in a turn. 


TYPES OF THREADS 


FEMALE 


Metric threads, as specified by the Internationa! Standards | 
Organization (ISO}, are used on HONDA motorcycles. 


‘The typical ISO threads found on Honda products ore the 
following threads and pitchas. 


Giamater rt Pitch Tam) | Dismeter ao [Rich me} 
3 } O56 [ 12 1.25 
2 oy | ox 1 
5 08 3 ts 
8 So is ts 
8 13s 29 1s 
a a i 


The few parts which do not have canventional (ISO) metic 
threads are listed below. 


‘The threads are NOT INTERCHANGEABLE with conventional (ISO) mettic threads. 


Benen “Symbol typical examples) Brame of opnionton 
Parallel threads for tubes: PF OWE Oil pressure switch ” 
Tapered threads for bes Pris Theostte ons 
| Tend ype wed! on byes esa Spokes ena nipples 
Sak lg treads : was Spare aps 
Automate tre 18 Ti vale stam 
falva stem i cl. 
THREAD SIZES 
wots across 
Tivead sts are rapresertes by malo teed darters. wie. | WIT 
the ares ats epesert appleabiatoelsaes. nove natn | ETS crey 
wists ae no tle To ted sites MALE THREAD DIAMETER 
‘On Honda motorcycles, scooters and ATVs, the size of the (THREAD SIZE} 
bolt, nut or screw is considered to be the thread diameter. 4 
Date of ave: Sep. 1888 
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GENERAL INFORMATION 
OO NERA INFORMATION. 


WIDTH ACROSS FLATS 


‘The width acrass flats is the portion where tools such as 9 
wrench ar 2 socket are applisd. Applicable taal sizes are 
represented by these widths. The denomination of a “10 mm 
wreneh,"" for example, represents a wrench to be used on hex- 
heads with widths across flats of 10 mm. 


On the right is @ table to show representative widths ecross 
flats and thread sizes often used for Honda motorcycles. Not 
all widths across the flats are shown. 


Some other common widths across the flats are 22, 24, 27, 
30, 32 mm, etc. Spark plugs have particular width across 
flats: they should be removed with special spark plug wren- 
ches 116, 18 and 20.6 mm) 


HEX-HEAD BOLT STRENGTH MARKINGS 


Strength marks. indicating material type, are visible on the 
head of some hex-headed bolts. Bolts are classified into stan- 
dard bolts and high-tension bolts by material types. During 
assembly, take care not to install any high-tension balts in the 
wrong place. Note that while standard bolts are tightened to ¢ 
standard torque unless otherwise specified, high-tension bolts 
always hava their own specified torque values. 6 mm SH boits 
without strength marks ismal-headed flange bolts with 2 
width across flats af 8 mm and a thread size of 6 mm} are all 
considered standard bolts 


DR-type (or dished-headed) bolts, withaut strength markings 
(flange bolts with hex-heads and weight reduction holes in 
them, are classified by outer flange diameters. Be careful 
about the installation points and the torques of high-tonsion 
bolts having the same hexagon dimensians as standard bolts, 
but having larger flanges. 


Wicih | Thread ameter 
Hexagon portion across flats x (pitch) 
4 8 5x08 

8 6x10 

OF=H| 10 6x19 

2 831.25 

a' © 14 10% 1.28 
Ls 7 1231126 

19 1x1 

8 x10 

6 ax 125 

8 10x12 

10 1241.25 


qa 


STRENGTH 
MARK 


Mak T Nomak | Gor 10 ar 
‘Swength 
5a 28 10.9 29 


Tension | 50-70 ' 80-160 


100-120 "120-140 


strength | kgimm? | kgimm? | kyimm? —_kefmm? 
Class. Standerd Batts High tension 
DISHED HEAD 


7 LO 


<= stanoano iirvension 


BOLT 


BOLT 
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GENERAL INFORMATION 


UBS boks are in the high-tension category. They can be 
recognized by undercuts under their bolt necks. UBS bolts ara 
marked either with or without strength marks. Furtharmore, 
thase bolts are so structurad so they will not easily loosen, by 
the provision af a slight slope af 5 to 80" on the bottam of the 
flange. 


TORQUE VALUES (Tightening Force} 


When two or more parts are connected by 3 fastener. their 
Connection should not be affected by external forces, ie. there 
should ba ne gap between the parts which are fastened 
together. The first priority of threaded fastener connected 
arts is the state of being tightened with a sufficient farce. 
When any tightening fares is sufficient for the intended func. 
ton, itis called “proper tightening force™ 


The tightening force of one bolt is equal ta bolt axial tensite 
Strength. Bott tightening force is, therefare, often called “bolt 
axial force”. 


A decrease in tightening force {initia tightening force} due to 
the passage of time, extarnal forces or vibration applied during, 
use is called “fastener loosening”. Even when the initial 
tightening force was correct. loosening may cause it to 
decrease in lator use, finally damaging some parts. As » 
countermeasure against fastener loosening. retightening is 
Carried out after a certain period of time. Periodically tighten. 
ing wheel spokes is an example of this operation. 


Proper tightening forces are specified according to fastener 
Strength, strength of fastened parts and intensity of external 
forces. Tightening must be carried out in stict accordance 
with this specification, especially at important points. Tighten- 
ing a connecting rod bearing cap with a stronger force than is 
Proper, for example, will deform the tightened part ibesring 
ap) slightly snd cause the cil clearance for the bearing to 
become smaller than specified, which may lead ta the bearing 
seizing, An insufficient tightening force, on the other hand, 
may allow the nuts or bearing caps to loosen and fall off during 
engine operation, leading to serious engine trouble, 
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SX 
\N 


UNDERCUT 


F: TIGHTENING FORCE 
f BOLT AXIAL FORCE 
F=f 


‘OfL CLEARANCE 


METAL 
BEARING 


REDUCED OIL 
CLEARANCE 


BEARING CAP CRANKSHAFT 
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GENERAL INFORMATION 


EEE INCORMATION 


As mentianad sarlier, the most important point in fastener 
tightening is the tightening force. The problem is that this 
tightening ferce {axial tension) is difficult ta measure. 
Using a predetermined tightening torque is, therefore, the 
most common method af cantroling fastener tension. 


? 


soi, 


——> TIGHTENING TORQUE 


AXIAL TENSION —» 


Ht must be nated that, in this contral method using torque 
values, the axial tension is proportional to the torque under 
Certain conditions, Under other conditions, this important axial 
tension varies even when the fastener is tightensd to the same. 
torque, 


‘Threaded portion Kerosene Oiled 
adrystate applied tu 0.09 -0.14) 
7 0.35-0.54) 4=0.22 -0.341 


The table on the right gives some examples of friction co- 
efficient when oil has adhered to the threaded partion. Under 
the sama conditions from the viewpoint of the tightening tor- 
que and the material of the parts that are fastened together. 
<u> varies largely. Out of tha tightening torque applied on an. 
unlubricated fastener, BE to 92 percent is consumed by the 
friction of flangas and thread surfaces and only 8 to 12 per- 
cent is effactively transformed into axial tension. This percen- 
tage of wansformation into an axial tension inctaases as the 
above-mentioned friction decreases: ie. as the value <u> 
decreases, the axial tension increases. Axial tension varies 
when the same tightening torque value is obtained. Further- 
more, in a dry funlubricatedh state, the value <> varies in 2 
wider range and has a tendency to increase as the tighten- 
ingitoosening pracedure Is repeated 


Itis important to cil the threads of specific fasteners when in- 
structed to do sa in the Model Specific manual. Olling the 
threads of these fasteners ensures stable fastening tension in 
critical areas. No other bolts besidas those specifically pointed 
out in the Madel Specific service manual text raquire oil on 
their threads. 


Lubrication of the threaded portion or of the bottom of the 
flange reduces friction and the anti-loosening effect. However, 
this (lubrication also increases fastener axial tension and 
results in a sufficient tightening strength, se thet the fastener 
is less fikely to loosen 


AXIAL TENSION 


——> TIGHTENING TORQUE 
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GENERAL INFORMATION 


Torque values are determined according to fastener size and 
strength, and the strangth of the parts that ara fastened 
together. in many of our previous service manuals, torque 
values are specified within a cartain range. Due to slight varia 
tion in torque wrench pracision and fastaner friction co- 
efficiant, the target torque value should be the middle of the 
range of the torque value specified. The Model Specific 
manuals pravide only the simplified, middle-range torque 
values. Kg-m is used 2s a tightening torque unit. 

Example: A torque of 1 kg-m refers to the moment of force ob- 
tained whan a 1-meter lang wrench is laadad with 1 kilogram. 
At the same moment, a heavier load is needed as the effective 
‘wrench length is shorter, 

1ikg-m=10 Nem 

Tkg-m=7 fb 


FASTENER LOOSENING 


In most of the cases, fastener loosening is due te external 
forces repeatedly applied to, or working against, the fastener 
(such as vibration), thus reducing screw axial tension. 


Certain areas of the motorcycle oF sconter are subject to 
repeated and severe extarnat forces. Special bolts with a high 
Percentage of elastic defarmation capability are used in these 


Installing common bolts in thase areas with special re 
Quirements may lead to loosening or shearing of the fastener. 
Therefore it is important to identify both these specially 
designed bolts and the positions where these are required. 


Always clean fastenars thoroughly if there is any dirt present 
anywhere on the fastener, 


installing fasteners with dirt or other foreign matter on their 
‘threads or on the bolt of nut bearing surtaces will result in im- 
Proper axial tension, despite the use of the proper torque 
specification. 


As the dirt oF foreign matter breaks down due to vibration and 
the attached parts working against each other. the festener 
will soon work its way loose, 


There are several methods of preventing the various types of 
fasteners from loosening. Some representative example are 
Presented on the next page, together the necessary instruc 
tions for proper use. 


a 
{190 em 
i - ton 
LP" 08 Tem 
= kgm 
{108 ta om 
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SPECIAL BOLTS 


Ist 


FOREIGN MATTER 
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GENERAL INFORMATION 


TYPES OF FASTENERS 


APPLICATIONS 


CAUTION 


1. Lock washer (Conventional spit 
ring type} 


ih @ 


[ocx wasven 
i; 
es D) Ui, 


edges of the ring ands prevant 
| loosening. 


* Various points on frame 
[Bolts-incorporating washers 
are also available.) 


* Do not use lock washers which have last 
their efasticity or are deformed ar eccentric. 

+ Excessive torque will open of deform the 
washer and rendar it useless, 

+ Use an appropriate size for thread dia, of 
hex. point. 

+ When using with a plain washer, always put 
the lock washer between the nut and plain 
washer, 

NUT 
LOCK WASHER 
PLAIN WASHER 


AM WL, 


2. Selflocking nut 


SPRING PLATE 


This is a nut with a spring plate on 
tap. This spring plate presses 
against the thread, making it dif- 
ficult for the nut to loossn. Aftar 
removal, this type of nut can be 
used again 


* Important points on the frame. 
— PRO-Link pivot point nuts 
— Axe nuts 


* Avoid using spring plate nuts with defarmed 
or damaged spring plates 

~The bolt head must be held during nut in- 
stailation and removal due to the resistance 
Of the nut spring plate against the bolt. 

+f the bolt length is toa short, the spring 
plate portion of the iock nut will not engage 
with the thread fully 


3. Double aut 


Lo Lock NUT 


J 


Z 
abuustive nut 
juting mat or aut. presses 


N 


* Chain adjusters 

+ Cable adjusters 
‘Also used for removing or in- 
stalling the stud boits} 


+ Hold the adjusting nut securely and tighten 
the lock nut, 

+ Any attempt to loosen both nuts tadjusting 
2nd jock nutst simultaneously will damage 
tha bolt threads. 


4. Cone spring lock washer 


8 
Mh Wf, — 


‘The bearing surface presses on the 
cone spring washer and the spring 
reaction presses against the nut to 
Btevent it from loasening, 


CONE-TYPE 
LOCK WASHER 


“Important points inside the 
engine 
Chatch lock aut 
= Primary gear jock nut 
+ Drive sprocket center bait 


+ Installing in the opposite diraction prevents 


effective locking, Always install cone 
washers with their “OUTSIDE” mark facing 
ut. No marked, set cone spring washers as 
shown in the table at lett 

+ Do not use if damaged or deformed. 

+ When using a lock nut chamfered on one 
side, install the nut with chamfered side fac- 
ing the fock washer as shawn below. 


= / 


CHAMFERED EDGE 


LOCK py 7 
nur G 
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GENERAL INFORMATION 


TYPES OF FASTENERS 


APPLICATIONS 


CAUTION 


5. Tongued lock plate 


Bend the tongue (claw! to the flat 
face of nut or into tha groove of 
tha nut 20 lack the nut or bolt head. 


+ Important points inside angine 
— Clutch fock aut 
+ important safety paints on the 
frame 
— Steering head bearing top 
nut 


~ Driven sprocket nuts 


j + De not stign the nut in a position where the 


+ Ensure that a tongue iclawl has locked the 
nut properly. 

* Since repeated bending/straightening Hl 
damages the tongue, replace the lock plate 
with a new ane whenevar the lock plate is 
removed. 

7 Align the tongue to the put in such a manner 
that the nut aligns perfectly when proper nut 
torque is reached, or so that the nut must ba 
tightened further to align the tongue, 


locking tongue aligns, but the nut torque is 
less than specified. 


SO 


RIGHT 


Ge 


WRONG 


6, Castie-headed nut 


inserting a cotter pin through @ nut 
and bolt prevants loosening 


= Important safety points on the 
frame 
— Axle nut 
— Brake torque rod 


* Since repeated bending/straightening 
damages cotter gins, always usa new cotter 
pins during assembly, 

+ Tighten the nut to the specified torque. Then 
align the next possible pin hole while tighten. 
ing the nut just beyond the specified torque. 

+ Do not align the holes in @ position where 
the nut torque is less than the specified 
torque. 


el z 
SO € De € » 
RIGHT WRONG 
+ Bend the cotter pin as shown below. 


of ® 


RIGHT > WRONG 


7. Slip pinfcotter pin 


COTTER 
PIN 
|__aug~— SLIP PIN 


Cs 


Inserting @ slip pin ar cotter pin 
through a boit pravents the nut 
from loosening 


+ Frame important safety paints 
— Brake rod 


'e oe OF 


+ Sines repeated bending /straightening 
damages cotter pins, always use new cotter 
pins during essembly. Although slip pins can 
be used again, replace slip pins with new 
‘ones if they are deformed of fatigued. 

+ When using a cotter pin or slip pin on 
suspension and wheel components, install 
the pin with the head facing forward. 1 in: 
stelled in the opposite diraction. these pins 
may be bent and eventually broken and 
knocked out due te hitting stationary objects 
or from thrown stones on off-road bikes, Be 
sure to bend cotter pins properly ay shown 
below. 

——~ FORWARD 


RIGHT WRONG 
+ Set the pin head in any position within the 
range A shown above. 
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GENERAL INFORMATION 


TYPES OF FASTENERS 


APPLICATIONS 


CAUTION 


Stake type lock nut 


STAKE POINT 


Stake (or indent) the collar of the 
ut to make it match the groove in 
the shaft 


+ Important paints inside the 
engine 
— Clutch center lock nut 

+ Wheal bearing retainer 

* Shift drum stopper plate 


+ During disassembly, eliminate the staking 
pomt to foosen the nut 

+ Replace the nut, if the old staked area of the 
Put aligns with the groove of tha shaft after 
Ughtening the nut ta specitied torque. 

+ After tightening the nut to the specified tor 
‘ue, stake the nut collar by striking it with a 
drift punch m such a way that the staking 
Boint matches the shaft groave. Ensure that 
the steking point has entered imto the groove 
at least 2°2 of the groove depth 


9. Thread locking agent 


Apply a thread locking agent to the 
thread to prevent loasening 


+ Rotating points inside the 
engine, points which if 
loosened, may contact 
rotating parts. 
= Stator coll bolt 
— Bearing retainer bolts 
— Shift deum stoppar plate 

boit 

+ Frama 
— Fark socket bohs: 

— Brake disc bolts 


* Application of a locking agent increases 
loosening torque. Take care not to damage 
the bolt during removal 

+ Before applying a tocking agent clean oft all 
sil end/or residual adhesive remsining on the 
threads and dry them completely. 

= Application of an excessive amount of 
adhesive may, during loosening, damage the 
thread or cause the bolt to be broken. Apply- 
ing 2 small smount of adhesive to the end of 
the bolt threads distributes the adhesive 
throughout when the bolt is threaded in. 


APPLY LOCKING AGENT 


—_ ED 


10. UBS bolt 


‘The threads are pressed by the 


‘feaction on the inclined bolt flange 


+ Used on the critical areas of 
the engine/frame where 3 nut | 
‘cannot be used to tighten. 
Engine; 
= cylinder 
= cylinder head 
Frame: 
= foot peg 
— bracket 


+ The tightening surface where the bolt flange 
Seats should be fevel and smooth. 
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GENERAL INFORMATION 


BALL BEARING REPLACEMENT 


Removing Ball Bearings 
Ball bearings are removed using tools which apply force 
against one of both inner and outer} races. If the force is ap- 
plied against only one race (either inner our autat), the bearing 
will be damaged during removal and must be replaced. If the 
force is applied against both races (equsllyl, the bearing can be 
reused, 


1f the bearing is in a blind hole in the crankcase and cannot be 
removed by hammering on the apposite side, remove it with a 
bearing remover. For tecommanded beating removers, refer to 
the Tool Compatibility Charts on page 1-15. 


cauTion 


+ Operate the bearing remover with the shaft threads pro- 
erly engaged. A pocr fit may lead to damage to the 
threads. 

+ Replace the remover if it is worn or damaged 


De cat reuse bearings that have been removed. 


If the use of a bearing remover is not gassible, remove the 
bearing by thermally expanding the case: slowly and uniformly 
heating the case with a heat gun {industria dryer). 


+ Te avoid burns, wear insulated gloves when handling the 
heated cose. 


CAUTION 


[5 Using @ torch to heat the case may cause warping. 


Remove the bearing from the shaft using a bearing puller. 
Avoid using a bearing that has been removed by pulling on the 
‘outer race with » bearing puller. 


eR 
Universal Bearing Puttar 97631 —0010000 or its 
‘equivalent should be used. 


1-14 


ATTACH. INNER 
MENT RACE 
2 i 
CAN BE 
DRIVER: REUSED 
REMOVER WEIGHT Ue 


HANDLE SHAFT 


remover 77 


3 


al _| 


HEAT GUN 


a=] 


BEARING PULLER, 


ae 
atl 


\ 
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Remove the wheel bearing using a bearing remover shaft and 
remover head 


Do not reuse the removed bearing 


For recommended bearing remover shafts and remover heeds, 
refer to the Too! Compatibility Charts on the following pages. 


{nstalling Ball Bearings 
Clean the bearing recess before the beating is installed to an- 
sure that it is free from dust or debris and that tha bearing 
Seats fully in its recess. 


Caution should be taken regarding the direction in which tha 
bearing is installed. Ball bearings are always installed with the 
manufacturer's name and size code facing cut. 


‘This is true for open, single sealed and double sealed bearings. 
Apply the proper grease to the hearing before reassembly. The 
‘outer race should be installed with driver, attachment and 
pilot. 


‘The bearing must be installed in 2 parallel manner. 


CAUTION 


* Dust in the bearing racees or failure to instal tha bearing 
paralial to the case may result in bearing failure. : 


Ga) ‘ 
Remover {i 
Sur 
\ ist 2 il 
ai al 
eS = 
i 
REMOVER 
HEAD 
lec 
pty MANUFACTURER'S 
——__f NAME/BEARING No. 


ea apav crease |/| 


RIVER FF ase 


MBLY q 
i 
7h 
OWL GUIDE 
PLATE 


Ifa new bearing fails to fit tightly in the bearing recess, replace 
‘the ease. 


CAUTION 


+ The pilot must not be used if thera is an oil guide plate 
that the pilot contacts when driving the beating in. 
Bofore removing the bearing, make sure whather or not a 
pilot can be used. 


When the bearing is instellad onto a sheft. the inner race 
shouid be set by using an inner driver handle and inner driver. 


Clean the bearing recesses thoroughly before installing the 
new bearing. 


‘The bearing must he installed in # parallel manner. 


CAUTION 


+ Dust in the bearing recess or improper fit may result in | 
bearing foilura. é 


If @ new bearing fails to fit tightly onto the shaft, replace the 
shaft, 
CAUTION 


‘An improper fit between the bearing and shaft may 
cause baaring damage when in usa. 


For adaptability between drivers, attachments and picts, refer 
to the Tool Compatibility Charts on the following pages. 


LL: 
BEARING RECESS. 


ra) 


INNER 


oRIveR—, [ 


ATTACHMENT 


“SINNER RACE 
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GENERAL INFORMATION 


TOOL COMPATIBILITY CHART FOR 
STANDARD BEARINGS 


Bearing Size 
Select the bearing toot according to the size stamped on the 
bearing race. 
AU" or “2” indicates @ bearing with 2 metal shield or rubber 
Seat respectivaly, These letters have no cannection with bear- 
ing size and can be ignored. 

U:  Single-sealed type 

Z: Single-sealed type 

UU: Double metal sealed type 

22: Double rubber sealed type 


Boaring Remover Compatibility for Whee! Bearing 


TYPE 


| SINGLE-SEALED. 


OPEN 


DOUBLE-SEALED 
TYPE 


MANUFACTURER'S 
NAME, BEARING No. 


iD |” BEARING REMOVER HEAD 
Use the remover heads listed below in combination with shaft | SEARING NuMea | 1D | TOOL NUMBER 
{077480050100}. [ae 
Theta is a kit comprising of 10-20 mm remover hesds and ano: as inareues 
shafts 00 
6001 : ‘ 
97746—0050001 6201 2 0746—0050200 
e201 
‘2002 
202 1s 077460050400 
5302 i 
‘5003 
6203 ” 07748- 0080500 
6203 i See : 
e004 j 
e204 20 07748—0050600 
5304 
Bearing Remover Compatibility Table 
waene |p Too! Toor NONE 7 
NuniBer [BEARING REMOVER SHAFT! WANDLE weGHT REMOVER SET 
S000 5 ae ; 
6200 10 | 30 | o7a36—ce00200 | o7926—ceoo100 | Inciuded 07741—0010201 | 07938-G£00000 
shat 
8300 3s 
001 26 i al 
e201 | 12 ' 32 | o7a36—re60110 | 07956—1e8010 | Inebded with 07741—0010201 | 07936- 1esa001 
«chat 
6201 37 
002 x 07836- KC i000. 
6202 15 | 35 | 07836—KC10200 | 07936—KC10100 ide 07741—0010201 | 07936—KC10500 
e307 2 cis IN including worghe) 
oo ae Includes with 
e203 | 1740 | ovsa6—s7roaoe | Ilaied wi 07836-3710109  07741~c910201 = 
6303, ar " 
fete a2 i Inctuded with 
e702 | 20 | 7 | o7ea6—s710500 ; !nobdes 07936-3710109 | 67741—010201 | 079283710001 
8308 52 
1g008 Bi Included with 
6205 25 | 52 | 07936-4250100 <eeeiie fc 07936—3710100 | 07741- o010204 - 
6305, e| ! 
so 58 Included wits 
6206 | 30 62" a7926-aas0200 | Met with — | 056 s710100 | 07741-0010201 | 07936890101 
| aos for 
3007 6 Z 
e207 | a8 | 72 | ovsas-a7ioaco | MeN wR I Oa56 srs9100 | o7za1 -oota201 _ 
6207 a0 r 


a] ee a SSS 
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ee 
2. MAINTENANCE 


FUEL LINE 
FUEL STRAINER SCREEN 
THROTTLE OPERATION 


OIL PUMP AND OIL LINE (2-stroke 
separate oil supply motorcycles} 


CARBURETOR CHOKE 
AIR CLEANER 


AIR CLEANER CASE DRAIN TUBE 
{off-road motorcycles and ATVs} 


CRANKCASE BREATHER 
‘SPARK PLUG 

VALVE CLEARANCE 

ENGINE O11 

ENGINE OW FILTER 

ENGINE OIL FILTER SCREEN 
DECARBONIZING (2-stroke engine} 
CARBURETOR SYNCHRONIZATION 
CARBURETOR IDLE SPEED 
RADIATOR COOLANT 

COOLING SYSTEM 

SECONDARY AIR SUPPLY SYSTEM 


EVAPORATIVE EMISSION CONTROL 
SYSTEM 


TRANSMISSION OIL 
(2-stroke engine} 


211 
213 
2-14 
2-15 
2-16 
2417 
217 
218 
2-19 


2.19 


2-20 


DRIVE CHAIN 


DRIVE CHAIN SLIDER, CHAIN GUIDE, 
GUIDE SLIDER AND ROLLERS 


DRIVE BELT 
BELT CASE AIR CLEANER 
FINAL DRIVE OIL LEVEL 
BATTERY 

BRAKE FLUID 

BRAKE SHOE WEAR 

BRAKE PAD WEAR 

BRAKE SYSTEM 

BRAKE LIGHT SWITCHES 
HEADLIGHT AIM 

CLUTCH SYSTEM 

SIDE STAND 

SUSPENSION 

‘SPARK ARRESTER (USA only! 
NUTS, BOLTS, FASTENERS. 
WHEELS/TIRES 

‘STEERING HEAD BEARINGS 
WHEEL ALIGNMENT (FOUR TRAX) 


2:21 
| 
224 
224 
2-25 
2-25 
2-26 
2.27 
2.28 
2-28 
229 
2-30 
2:31 
231 
2.33 
2:34 
2:35 
2:36 
2:36 
2-38 
2:39 


NOTE 


* This section covers the normal inspections and adjustments that are necessary to maintain the vehicle in good condi 
tion, Perform this maintenance at each scheduled maintenance period. Refer to the Model Specific manual for the pro- 
[___per maintenance schedule and applicable items 
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MAINTENANCE 


FUEL LINE 


Check the fuel line far: 
— Gasoling leakage 

— Loose or impraperly positionad line clip 
— Dateriorated or damaged tine 


Replace any detectiva parts 


FUEL STRAINER SCREEN 


‘Tur the fuel valve to “OFF” position. 


Remove the strainer cap below the fuel valve, and drain the 
gasoline into a suitable container. 


+ Gasolina is extremely flammable and Is explosive under 
certain conditions. 


Work in a weil ventilated area. Keep cigarettes, flames or 
sparks away from the work area or any area where gasoline is 
stored, 


Remove the O-ring and strainar screen. 


Ciean the cup and strainer screen with nen fiammable or high 
flash point solvent. 


Replace the Q-ring with a new one. 


Reinstall the strainer screen, O-ring and cup, than tighten the 
cup to the specified tarque, 


CAUTION 


| * Overtightening the cup may braak or deform the O-ring, 
causing a fuel leak. 


‘Turn the fuel valve to “ON” and check that there are no leaks. 


FUEL LINE 


STRAINER 
SCREEN’ 
STRAINER 
~“S 
FUEL VALVE 


2-2 


Date of Issue: Sep., 1988 
© HONDA MOTOR CO., LTD. 
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THROTTLE OPERATION =e 


Check for any deterioration or damage to the throttle cebl 
Check that the throttle autamatically closes completely in ail 
steering positions. 


If the throttle grip does aot return property, lubricate the throt- 
We cable and avarhaul and lubricate the throttle grip housing. 
If the throttle grip still daes not return properly, the cable may 
need replacement. 


With the engine idling, turn the handiebar ai the wey to the 
right and left to ensure that the idle speed does not change. j 
Ifidle spesd increases, check the throttle grip free play and the 
thrattle cable connection 


or rs 


+ Reusing a damaged or abnormally bent or kinked theote THROTTLE LEVER TYPE 
cable can prevent proper throttle siide operation and may 


‘Throttle free play should be checked and adjusted as fotlows: 


‘Throttle grip free play is correct if there is a prescribed amount 
of play on the outer circumference of the throttle grip flange. 


Throttle lever free play is correct if there is 2 prescribed 
amount of play at the tip of the throttle lever. FREE PLAY 


Minor free play adjustments can be made with the adjuster on 


TYPICAL, 
the throttle grip side 


Loosen the lack nut and turn the adjuster to obtain the desired 
amount of free play. 


Tighten the lock nut after the adjustment has been made. 


Hf the adjuster has a boot, reposition it properly attar adjust- 
ment is made. 


Lock NUT ADJUSTER 


Major adjustments are made on the carbureter end of the 
cable, with one of the adjuster types shown here. ADJUSTER | ADJUSTER 


With a forced opening/closing-type throttle, the adjustment of oe 
free play can be made by loosening the lock nut on the pull side 
of the cable and turning the adjuster. ; 


Tighten the lock nut after the adjustment has besn made. 
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MAINTENANCE 


If the throttle cable has an adjuster anywhere within its length 
besides the ends, major adjustmant is made there 


Adjust the frae play by loosaning the lack aut and turning the 
adjuster. 


Tighten the lock nut after the adjustment has been made. 
If the adjuster has a boot, repasition it properly after adjust- 
ment is made. 


OIL PUMP AND OIL LINE 
(2-stroke separate oil supply 
motorcycles) 


‘The oil supply on some 2-strokes is controlled by 2 throttle 
able that is coupled with an oil pump 

Gil flow is regulated, in a direct relation to thrattle movement 
and position, by a combined off control/throttle cable that 
simuttaneausly moves tha throttle slide in the carburetor and 
control arm on the it pump. 


When the inner cable of the off control cable stratches, the 
‘amount of the ail flow changes and is not suitable for the size 
of throttie opening. Tharetore, it is necessary to inspect end 
readjust it periodically, 


‘There is matching mark on the oll pump thet must be aligned 
with the matching mark on the control arm, pump body, etc. 
Refer to the Model Specific manual before making any 
adjustments. 


01 
Check the oil fine tor leaks, detarforation or damage: Replace 
patts if necessary. 


strainer 
Loosen the tube clip located on the bottom of the oil tank. 
Drain oif inte a suitable container. 

Remove the oil strainer joint from the bottam of the tank. 


Remove the strainer screen 


THROTTLE caste ! 


CARBURETOR 


ADJUSTER 
Lock NuT 


CONTROL ARM 


OIL STRAINER. 


TOECLP ago 
ow groance See u 
JOINT 

= 


vont 8 ; 


OIL TUBE 


ld 
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Clean strainer screen by blowing it out with compressed ait. 
To replace screen, reverse the ramovel procedure. 

After pouring 2-stroke engine olf back into the tank, be sure to 
remove the air in both cil tube and ail pump (See page 4-11) 


OL STRAINER 


NOTE 


+ Check each part for oil leakage after completing the oll 
strainer cleaning and oil tube and pump air bleed 
procedures. 


CARBURETOR CHOKE 


MANUAL CHOKE 


‘On tha manual choke system, check to see if the choke lever CHOKE LEVER 
(or knob} can be opaned and closed completely. 


inspect the choke cable to see if itis bent. crimped or damaged 
in any way. 


Alausing a damaged or abnormally bent or kinked throttle | 


| gable can prevent proper throttle slide operation and may 
{__ lead ta a loss of throttle control while riding. 


Check to be sure that cable movement is corract on machines 
with manually operated chokes. 


Check by pushing with yaur fingar to see if there is a maximum. 
of 1—2 mm of free play in the inner choke cable when the 
choke lever is in its campletely off position 


IWNER CHOKE CABLE |, 
ae 


if the amount of free play is net sufficient, loosen the cable 
clamp screw and adjust the play of the inner cabla by moving 
‘the position of the outer cable. Tighten the cable clamp 
securely when the adjustment is complete 


BYSTARTER CHOKE 


The choke action on motorcycles equipped with auto by- 
starter-type choke system can be checked by the way engine 
starts and runs. I 


NOTE 


+ Difficuity in starting before itis warmed up teasy once i 
is warmed up: starter valve is not completely opened 
fof. 

j + tole speed is ercatic evan after warm-up imperfect com- 

bustiont: starter valve is not completely closed foni. 


When the above-mentioned symptoms occur, inspsct and 
overhaul the choke system accarding to the procedures. 
specified in tha Model Specific manual. If you find nothing 
wrong with it, proceed with the overhaul of the other items on 
the breakdown diagnosis fist 


oo 
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AIR CLEANER 


When the element becomes dirty, the air/fuel mixture will 
become too eich, 


Periadic cleaning or replacament is necessary. 
Vehicles used in dusty areas require more frequent 
inspections. 


When replacing the air cleaner element, be careful of tha 
following points. 
NOTE 


°F the alent joint as a vobber Seale Jom wil 
become more sight fs smell amount of gree sap 
bled tothe sea 

+ Check te See that both the air cleaner andthe holder are 

[__bropeny secured and do not contin any dust or eit 


Giled Urethane Foom Element 
Remove the air cleaner from the holder and wash away any ac- 
‘cumulated dust or dirt, by gantiy squeezing it in non flammable 
or high flash point solvent. 


+ Using gasoline or low flash paint solvents for cleaning > 
arts may rasult in a fire or explosion 


CAUTION 


Cleaning the element with gasoline or any acid, akaline, 
1 or organic, volatile type oil may cause improper ignition, 


daterloration of the element, of a ioasening of the ale. | 
mont adhe: 


AIR CLEANER, 
COvER 


AIR CLEANER 

CASE so: 
cargureTor \ 

— 


(FE 


ELEMENT 


ae CONNECTING TUBE 


LS [an G> 
was SQUEEZE 
WW SOLVENT 


(#80-. 90 for tour-strokes: 
Honda 2-stroke oil for 
two-surokes) 


Sy 


Be sure to allow the element to dry thoroughly before appiying 
dil . Otherwise, the oil wilt be diluted by the solvent and the 
filtering ability of the filter wil be much less effective. 


Snread clean #80- 80 gear olf {4-strokes; Honda 2-stroke oil 
for 2-strokes} on the element, rubbing in thoroughly over the 
surface with both hands, and then squeeze aut any excess cil, 


CAUTION 


~ ing a far a when vig in exveely dusty con 
tone provente premative engine wear du to Gusvant 
fia tar alto tha ene su, 
face of tho lomart ond rob ft with bot fone te 
saturate te element with lt Squonze our acces i 


Se a re 
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Paper Elamant 
Uf the surtace of the element is dirty, remove the dust first by 
tapping the element gently. Then, blow away any remaining 
ust on the surface of the fitter with compressed air from the 
inside tor carburetor side} toward the outside. 


Viscous Paper Element 
This particular type of paper elemant cannot be cleaned a5 the 
element comains 2 dust adhesive. These must be changed 
periodically 


AIR CLEANER CASE DRAIN TUBE 
(off-road motorcycles and ATVs} 


Loosen the drain tube clip and remove the drain tube to empty 
any accumulation of fluids or dirt from the air oleaner case into. 
proper container, 


‘Check the drain tube for damaga and replace if necessary. 
Reinstall the drain tube and set the clip in piace. 


CRANKCASE BREATHER 


Sams motorcycle engines are equipped with a closed 
crankcase system to prevent discharging crankcase emissions. 
into the atmosphere. Blaw-by gas is returned 10 the combus- 
tion chamber through the air cleaner and carburetor 


A breather separator is necessary within the system to prevent 
moisture from contaminating the engin. Vapor is allowed ta 
ass through the air cleaner and into the engine to be burned. 
Off, Moisture is collected in 2 sealed drain tube. Pariodic 
maintenance is to remove the drain plug and drain deposits in- 
to a suitable container, then reinstall the drain plug. 


A portian of the drain tube is trangparent so itis eesy to con- 
firm the amount of accumulatian. 


ELEMENT 


AIR CLEANER] 


SEPARATOR 
DRAIN TUBE 
DRAIN PLUG. 
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ee 
SPARK PLUG H 


NoTe CENTER 
ELECTRODE 


* Clean atound the spark plug seat with compressed air 
before removing, and be sure that no dabris is allowed to 
enter the combustion chamber. 


SIDE 


ELECTRODE 
Remave the spark plug cap and then remove the spark plug 


and inspect or replace as described in the Model Specific 
manual maintanance schedule. INSULATOR 


Inspection 
Check the following and replace if necessary. 
+ insulator for damage 
+ electrodes for wear 
+ burning condition, cotoration: 
— dark to light brown shows good condition, 
— excessive lightness shows faulty ignition timing or lean 
mixture. 


REUSING 4 SPARK PLUG 


Clean the spark plug electrodes with 2 wire brush or special 
plug cleaner. 


oi08 ELECTRODE 
hk de rot obese aod ton Scr wh ey us 
Se Gt ono oouoe: Wt esis hats oettee ea E 
Soe scrote toads 

SEALING WasHER 
replace the spark plg i he cyinder head and hand hte. 


CAUTION = 


2+ Make sure thera is no dirt or debris on the seat of the 

| spark plug hole before inserting the spark plug. 

|. 70 prevent damage to the cylinder head. hand-tightan 
tha spark plug before using a wrench to tighten to the | 
spacitied torque, i 


REPLACING A SPARK PLUG 


In the case of new spark plugs, set the gap with  wire-type 
fooler gauge. Install and hand tighten, then tightan about 1/4. 
of a tum aftes the sealing washer contacts the seat of the plug 
hole. Reused plugs should be tightened to the specified torque. 


Do not overtighten the spark plug. 


CAUTION 


+ Oventightening the spark plug may damage the cylinder 
[__bead. Ba curs to use the proper spark plug torque. 


S55 SS 
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VALVE CLEARANCE 


‘Adjustment is unnecessary an motorcycles equipped with 
hydraulic lash adjusters (hydrauie tappetl. However, ap- 
propriate clearance is needed between both the intake and ex 
haust valves and the vaive opening‘closing mechanisms in all 
other 4-cycle engines. This clearance allows a change in tha 
siza of the valve by tharmal expansion as the heat of the com- 
bustion chamber is transmitted to the valve. 


H there is too much clearance, it may result in engine noise 
(tanpet noise}. If there is too little clearance, the valve is push. 
‘8d during the heated period. causing 2 drop in compression, 
resulting in bad idling and, eventually, burned valves. 


NOTE 


Inspect and adjust the valve clearance when the engine | 
is cool {under 35°C/95°F). 


Inspection and adjustment of valve clearance should be per- 
formed with the piston at top dead center of the compression 
Stroke. This position can be obtained by confirming that there 
is slack in the racker arm when the stampad “T” mark on the 
flywheel rotor and the indax mark on the crankcase cover ere 
aligned. If there is no slack in the rocker arm, even when the T- 
mark and index mark are aligned, it is because the piston is 
moving through the exhaust stroke to top dead center. Turn 
the crankshaft one full rotation and match up the T-mark 
again. The piston will then be at the top of the compression 
stroke (top dead center?. On in-line 4-cylinder engines with the 
tiring order 1-2—4—3, the inspection of valve clearance can 
be conducted by rotating the crankshaft twice. After the 
above procedure has been properly carried out, the inspection 
and adjustment of all cylinders is complete. 


(indine 4 cylinder engines are numbered 1~2—3—4 starting 
from the left eylinder.] 


Cylinder at top 
of compression 
stroke Cylinder number 
vt [#2 43 #4 
at [inex Dox iN — 
#4 — jw ex | NEX 


‘On V-twin and V-4 engines, inspection and adjustment are 
performed by placing each cylinder in the compression, top 
dead center position 


ADJUSTING 
SCREW 


VALVE 
THEAPAMER 


INDEX CRANKSHAFT 
MARK ts 


CRANKSHAFT 


ee SS 
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‘The valve clearance adjustment is correct when tha specified 
fealer gauge fits snugly, but the next size larger feeler gauge 
wall not fit in. 


NOTE 


+ On motoreycies that have a decompression mechanism 
which lifts the vaive when starting the engine, the ad- 
justment for decompression must be earried out first in 
order to provide an accurate valve clearance inspection. 


Valve clearance inspection on engines with common, screw- 
type adjusters is measured by inserting a feler gauge directly 
between the end of valve stem and the adjusting screw. 


In the case of one-sided ball-joint type engings, the clearance 
is measured by inserting the feeier gauge between the rocker 
arm and the cam. 


{in the case of valve lifters in direct push-type enginas, the 
clearance between the cam lobe and lifter or shim is measured 
with a feeler gauge 


If adjustment is needed, loosen the lack nut end the adjusting 
screw and insert the proper dimension feeier gauge. Proper in- 
take and exhaust vaive clearance dimensions are given in the 
Model Specific manuel. 


‘Tum the adjusting scraw and adjust the clearance uatit the in- 
Sertad feeler gauge can only be pulled out with a little 
difficulty, 


Leaving the feeler gauge inserted, and being caraful not te turn 
the adjusting screw, tighten tha lock nut te the designated 
torque. 


CAUTION 


+ An improperly tightened lack nut may loasen end cause 
engine damage 


ADJUSTING SCREW 


FEELER GAUGE 
VALVE STEM 


‘CAM LOBE 


ROCKER ARM 


FEELER 


CAM LOBE 


ADJUSTING 
‘SHIM 


ADJUSTING SCREW ca} 
LOCK NUT. 
awd 


Be sure to use any special tools specified for valve adjustment. 


FEELER 
GAUGE 
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‘When the lock nut is tightened, the clearance may change. So 
be sure to racheck the clearance after tightening the lacknut. 


‘Adjustmant is properly carried out only when the feeler gauge 
can be pulled out with a little difficulty. If tension on feeler 
gauge is too great or too little, readjust. 


in the case of vatve lifters in direct-nush-type engines, change 


the shim and adjust the valve clearance. Refer to the Model 
Specific manual for the appropriete adjustment method. 


ENGINE OIL 


NOTE 
+ Do not screw in the oll cap/level gauge when checking | 
ail level, 


‘ed when adding oil, the lubricating function deteriorstes. | 


4-stroke, Wet Sump Engine 
Start the engine and let it idle far a few minutes. 


Stop the engine, remove the olf level gauge and wipe the off 
from the gauge with # clean cloth. 


Two of thiee minutes after stopping the engine; with the 
‘motorcycle in an upright position, insert the level gauge into 
the engine without screwing it in 


The engine contains 2 sufficient amount of oil if the level is 
between the upger and lower lines on tha gauge. 


If the oil level is near or below the lower lina, add the recam- 
mended engine ail up to the upper line 


Refer to the Model Specific manual for the recommendad oil. 


“<DIRECT-PUSH-TYPES 


OIL LEVEL CHECK: 
OIL CAPy 
LEVEL 
GAUGE 
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4-stroke, Dry Sump Enginas: 
Start the engine and allow the engine oll to warm up 


thoroughly. 
NOTE 
T=" Do not snap the throttle or the oil level reading will be 
inaccurate | 
Allow the engins to idte for about 3 minutes and stop the LEVEL GAUGE OWL, TANK 


engine. Remave the oil level gauge immediately and wipe it 
clean. With the motorcycle in an upright positian on @ level sur- 
face, check the cil level by inserting the gauge into the oil tank 
without screwing it in, 


The engine contains a sufficient amount of oil if the oil level is 
between the upper and ower lines on the gauge. 


lf the oil level is near or below the lower line, add the recom: 
mended engine oil up to the upper fine. 


See the Model Specific manual for the recommended oil. 


Leak inspection: 
Inspect to see that there is no oil leaking from any part of the 
engine, oil pipes, oll hoses, exc 

If any oil ieaks are detected, perform the proper maintenance 
to correct the problem. 


Oil Change: 
In 4-stroke engines, sludge can build up, due in part to the gas 
which blows past the piston rings and the gasoline composi- 
tion contaminates the oil, causing a weakening of oll’s perfor- 
mance. To allaviate this contamination problem, change the cil 
periodically. 


Because many newly machined surfaces are moving against 
‘ne another for the first time in new motorcycle engines, & 
Noticeable amount of powdered metal circulates with the oil 
during this early stage af use. 

‘Therefore, it is extremaly important to change the engine oi? 
and to replace the oil filter or clean the oll strainer screen at the 
first meintenanca interval (aftar 1,000 km/600 miles} in arder 
to prolong engine fife. 


See the Model Specific manual for ol change intervals. 


NOTE 


+ Draining the engine ofl while i is still warm is the most 
rapid and efficient method. 


SS a 
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Ramove either the oil level gauge oF filler cap to allow rapid 
draining. 

Remove the oil drain boit at the bottom of the crankcase and 
drain the oil 


Used engine oil may cause skin cancer i rapeatedly left 
fn contact with the skin for prolonged periods. Although 
‘this iz unlikaly unless you handle used oll on a daily 
basis, it Is still advisabie to thoraughly wash your hands. 
with soap as soon as possible after handing used oil. 


SEALING 
WASHER 


After the oil is completely drained, clean and insta! the drain 
bolt and sealing washer and tighten to the dasignated torque. 


NOTE 


+ Replace the sealing washer if tis damaged. 


Pour the recornmanded engine ail inte the engine through the 
oil level gaugaifillee hole. The oll filler hole and cap are 
Separated from the oil level gauge on some engines, 


Pour in the oil, periodically checking with the leval gauge until 
the upper line on the gauge is reached 

Install and tighten the level gauge and/or filler cap after 
replenishing, 


ENGINE OL FILTER 


‘Small dust particles and metal dust which do nat filter through 
the net-type oil strainer screen are trapped by the paper oil 
filter. When the filter is clogged, the oll flow is reduced and 
contaminants may reach vatious parts of engine by way of the 
relist passage, causing premature wear and possible damage. 


OWL LEVEL 
XO 


OIL FILTER WRENCH 
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Cartridge-Type Paper Fiter 
Cartridge-type oil filters are removed using a filter wrench. 


Clean the filter araa of the engine with a clean cloth. 


Spread engine oil thinly over the O-ring of the new filter and at- 
tach filter to the engine. 


Tighten the oil filter with the proper filter wrench. 


isa) 

Oi Filter Wranch 

(For small-tyne cartridge! 
(For large-type cartridge) 


‘O7HAA—PJ70100 
07812—6110001 


Torque (Smai-tyne eartridg 
(Larga-type cartridge! 


10 Nem (1.0 eg-m. 7 fio! 
18 N-m (1.8 kg-m, 13 ft-lb) 


Confirm that there is no ail leakage by starting the engine after 
the engine cil has been set at its proper level 


Run the engine for about a minute, then stop it and inspect 
caretully for leaks, 


Element-Type Paper Fitter 
Remove the oil filter covar and reptace the filter element, 
Reinstall the cover with a new O-ring. 


NOTE 


j * Install the element with the rubber seal side facing out, 
making sure thet the spring is instelled between the clo 
‘ment and crankcase. 

+ Replace the O-ring on the filer cover with a new one. 


Replenish the engine oil with the proper type and viscosity, 
‘and to the proper level. Ahways run the engine and check for oll 
Jeaks after an oil or oil and filter change. 


ENGINE OIL FILTER SCREEN 


Check to see if there is any dirt or debris on the ail iter sereen 
which might hinder the flow of oil, Remove and clean the 
screen in solvent if any deposits are faund on the screen. 
Refer to the Model Specific manual for oil fiter screen removal, 
cleaning and installation procedures for specific modals 
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RUBBER 


‘iL FILTER COVER ‘SPRING 


FILTER 
ELEMENT 
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DECARBONIZING (2-stroke engine) 


Carbon accumulation accurs mare rapidly in 2-stroke engines 
than 4-stroke engines because 2-stroke engines burn engine 
oil. If the build up of carbon is not removed periodically, the 
carbon accumulation increases to an excessive amount. caus- 
ing hot spots on the cylinder head and pisten crown. This may 
‘cause knocking due to praignition and may cause poor engine 
performance. Accumulated carbon in the exhaust port hinders 
the flow of tha exhaust, causing 2 drop in power output. 
‘Therefore, removal of accumulated carbon should be perform- 
fd according to the maintenance schedule in the Model 
Specific manual 


CAUTION 


‘When removing carbon, be carsful not to damage the 
combustion chamber, piston and cylinder. 


Take off the cylinder had and remove the carbon from the 
piston crown when the piston is in the ton dead center 
position. 


Remave carbon from the combustion chamber area of the 
eylinder head. 


‘Take off tha cylinder and remove accurnuleted carbon fram the 
walls of the exhaust port 


Ramove any remaining carbon within the cylinder, 
Ii liquid-cooled engines, be sure to remava carbon particles 
that may have fallen into the coolant jackets around the 
cylinder by blowing them out with compressed air. 


Refer to tha Modet Specific manual for the proper procedures 
for cylinder and cylinder head removet and installation. 


PISTON HEAD 


CHAMBER 


EXHAUST PORT 
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CARBURETOR SYNCHRONIZATION 


NOTE 


[Carburetor synchronization adjustment is required to aa. 
just the throttle valve opening, and to synchroniza the 

vacuum in each carbureter’s intake port, whenever 2 of 
‘more carburetors are reassembled 

+ Synchronize the carburetors with the engine at normal 
operating temperature, the transmission in neutral and 
the motorcycle on its centar stand. 

+ Carburetor numbers match the cylinder number. 


Remove the plugs from each cylinder head port and install the 
Vacuum gauge adapters. 


Hf the motorcycle is equipped with the fue! auto valve, discon- 
Rect the vacuum tube from the intake manifold of the car- 
buretor, draw vacuum and pinch the tube with a clip 2s 
shown. 


Connect the vacuum gauge. 


Vacoum Gauge 074040030000 
fr Bosh tao oa tk 
coat Coane 
78000020006 
teenies 
coatesl 


1, Adjust the idle rpm to the specified idle speed. (Rafer to the 
Model Specific manual for the specitication.} 


2. Tum the synchronization adjusting screw so that the dif. 
ference between the vacuum in the base carburetar’s in- 
take port and the vacuum in the other carburetor’s intake: 
port is below the specification. (Rafer to the Model Specific 
‘manual for bese carburetor. lacation of each synchronize 
tion adjusting screw and difference in vacuum between the 
carburetors. 


3, Be sure that the synchronization is stable by snapping the 
throttle grip sevaral times. 


4, Repeat steps 1 through for each carburetor. 


&. Snap the throttle grip several times and techeck the idle 
speed and differences in vacuum between each carburetor. 


SYNCHRONIZATION 
ADJUSTING SCREWS, 
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CARBURETOR IDLE SPEED 


Check for any unusual noise while the angine is idling. If noise 
is detected, investigate with a stethoscope to locate the 
source. Carry out the appropriate maintenance inspection, 
depending on results of noise investigation 


Check ta see that the engine speed increases smoothly from 
idle. Check the iale speed and adjust if necessary by turning 
‘the throttle stop screw. 


NOTE 


MAINTENANCE 


N 


E) THROTTLE STOP ee 


i+ Check and adjust after first warming up the engine. 
[There are differences in idle speed between hot and cold 
engines. 

+ Place the vehicle on the centar stand or support upright 
on level ground when chacking end adjusting the idle 
speed. If the vehicia is tied, there wit be fluctuations in 
fuel flow from the carburetor which prevents an ac- 
curate determination of the idie speed 


RADIATOR COOLANT 


|. Wait until the engine is cool before removing the radiator 

cap. Removing the cap while the engina [s hot and the 
coolant is under pressure may cause serlous scalding. 

+ Radiator coolant is poisonous. Take care to avoid getting 
coolant in yaur eyes, on your skin, ar on your clothes. 

+ H coolant gets in your ayes, flush rapeatediy with water 

! and contact a doctor immediataly.. 

| + If coolant is accidentally swallowed, induce vomitting 
and contact a doctor immediately. ! 

+_KEEP OUT OF REACH OF CHILOAEN. ‘ 


Coolant evaporates naturally, so check it regularly. 
Coolant is both an antifreeze and an anti-rust agent. 


CAUTION 


+ Be sure to use the propar mixture of antifreeze and distil” 
to protect tha engine. 

led water. Tap water may cause the engine to 
[._tust or corrode 


4 


RADIATOR CAP / THERMOSTAT 


TANK 


RADIATOR 
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LEVEL CHECK 


Always check the coolant ievet with the motoreyele in 2 ver- 
tical position on a flat, Feval surface. 


Always check the coolant jevel at the reserve tank (not the 
radiatort after tha engine has been warmed-up. 


Check to see if the coolant level in the reserve tenk is 
somewhere between the upper and lower jines. 


I the level is somewhere between the upper and lower lines or 
below the lower line, add a 50/50 mixture of antifreeze and 
distilled water to the upper tine, (See Castant Mixture Prepara- 
tion page 6-6) 


Check to ses if there are any coolant leaks when the liquid 
level decreases very rapidly. 


If the reserve tank becomes completely empty, there is = 
Possibility of the air getting into the cooling system. So, be 
sure to remove all air from the cooling system as described on 
page 5-7. 


NOTE 


+ The effectiveness of coolant decreases with the sc 
cumulation of rust or if there is @ change in the mixing 

| Proportion during usage. Therefore, for best pertor- 

L__Mance, change the coolant regularly. ‘See page 5-6} | 


COOLING SYSTEM 


+ To pravent injury, keep your hands and clothing away 
from the cooling fan. it may start eutomatically, without 
| _waming. 


COOLANT cp 


UPPER LINE 


LOWER LINE 
RESERVE TANK “| 


Check the radiator air passages for clogging or damage, 
straighten ber fins with a smait, flat blade screwdriver and 
remove insects, mud or other obstructions with compressed 
air or low water pressure. Replace the radiator if the air flow is 
restricted over more than 1/3 of the fin surface. 


Remove the body panels and fuel tank. and check for any 
coolant leakage from wetar pump, water hoses, and hose 
joints. 


Check for any deterioration or damage to the water hoses. A 
rubber hose deteriorates naturally aver time due to heat and 
wear. If the hose deteriorates too much, it will rupture due to 
the pressure in the cooling system, Squesza the hose and look 
far cracks. 


WATER HOSE 
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a INTENANCE 
SECONDARY AIR SUPPLY SYSTEM 


xm _ = 


+ To prevent injury, keen your hands end clothing away 
from the cooling fan. It may start automatically, without 
warning. ‘ 


NOTE 


~The Secondary i sipey system invoauces Berea a 
io the exhaust gacesh the exheust por. The secon” 
dary ais craw the extoust port nenever tere a 
+ negate preuure puss inthe exhacst oyster, Ths | 
charged secondary a prometes turing a the urbe 
exhort goses and changes 2 consierele emount of 
hvdocirbons” and earban’monexi mo raltvel 
harmless catbon dlonge 9nd wet | 


Check the air supply tubes between the valve and exhaust 
ports for deterioration, damage, or laase connections. Make 
Sure the tubes are not kinked, pinched, or cracked. 


NOTE 


+ If the tubes show any signs of heat damage, inspect the 
eed valve in the system for damage 


‘Check the vacuum hose between the intake pipe and valve for 
deterioration, damage or 2 loose connection. Make sure tha 
hose is not kinked, pinched, or cracked, 

Refer to the vacuum hose routing diagram label for hose 
connections. 


EVAPORATIVE EMISSION CONTROL 
SYSTEM j 


Saree 
ey) 
WHEN OPERATED AT HIGH ALTITUDE. we 
Ee a Sa 


+ To prevent injury, kaop your hands and clothing away | 
from the cooling fan. It may start automatically, without 
waming. 


NOTE 


+ Fuel vapor from the fuel tank is directad into tha charcoal 
canister whila the engine is stoppad. When the engine is 
running, the purge control valve opens end fuel vapor in 
the charcoal canister is drawn into the engine through 
the carburetor. The tubes deteriorate naturally due to 
wear and time. Check the condition af these tubes at the | 
intervals spacitied in the Model Spscific manual. 


‘Check the hoses between the fuel tank, canister, purge control 
valve (PCV), air vent control valve and carburetors for 
deterioration, damiaga or loose connections 


Chack the charcoal canister for cracks or ether damage. 
Refer to the vacuum routing disgram abel for hose 
connections 
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TRANSMISSION OIL (2-stroke engine) 


‘Check for ail leakage over all sections of the transmission. 
Check the oil level. 
LEVEL, 

Excessive oil leakage necessitates disassembly. CHECK BOLT 
With the engine stopped, remove the oil check bolt and make 
Sure that the oil level is up to the lower edge of the bolt hole. 
Refill to the lowes edge of the oil level check bolt hole with the pe 
tecommended oil if the levet is fow. 
NOTE 

+ Gil level checks should be carriad out on level SEALING 

ground WASHER 


with the vehicte on the canter stand et while in an | 
L._vPright position. 


In scooters. check for leakage and oil level of the final reduc- 
tion gear case in the same way as for the engina 
Remove the level hole cap from the gear case and check 
whether the oil level comes up to lower edge of the hole. !fthe 
level is low, refi to the lower adge of the hole with the recom- 
mended cil 


NOTE 


+ Oil level checks should be carried out on level ground 
with the vehicle on the center stand or while in an 
{__upright position. 


Transmission oil change 

‘Twa stroke engine transmission lubrication is achieved by the 
spray of transmission oil within the sealed crankcase. Com- 
pared to 4 stroke engines, there is fittie ail degradation, and the 
Period for change is longer. 


Consult the Mode! Spacific manual for the proper cil change 
interval, 


Used engine oil may cause ekin cancer if repeatedly left | 


in contact with the skin for protonged periods. Although 
thls is unlikely unless you handle used oll on = daily 
basis, it is ctl advisable to wash your hands with soap 
as soon as possible after handling used ofl. 


NOTE 


CORRECT BOLE 


Ol LEVEL 


BOLT WASHERS 


+ Oilis more easily drained when the engine is warm. 


Remove the off filler cap. 


Remove the drain bolt located at the bottom of the crankcase 
and drain the oil 


When al the oil is drained, clean the drain bolt with its sealing 
washer and tighten to the designated torque. 


NOTE 


iris damaged. 


[se nat ebaceti coalnj washes 


Remave the oil check bolt, and rafill to the prescribed level 
with the recommanded oil. Replace the check bolt or cap. 


i es 
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DRIVE CHAIN 
ADJUSTMENT 


+ Inspecting the ‘the engine is running 


Car retin sores hand or nger ary | 


When there is too littie slack, a change in the distance bet 
ween sprocket centers, due ta suspension movement, results 
in excessive tension on the chain. 


In this condition, the chain and transmission or crankcase may 
be damaged, and the large amount of friction adversely effects 
the running performance of the vehicle. 


Too excessive slack in the chain leads to large oscillations 
whan the vehicle is running, 

In this condition, the chain may come off the sprockets or 
damage parts it contacts. 


With the vehicle in neutral, support on the center of side stand. 
(Some models need to be checked with the rear whee! raised, 
Refer to the Modal Specific service manual for detaitst. 
Cheek the slack in the chain at the mid point between the two 
sprockets. 


(On models with @ chain tensioner, loosen the tensioner before 
checking} 


Carry aut the Following procedure for adjustment: 
Loosen the rear axle nut untit the wheel can be moved. 


Loosen the adjuster Jock nut, turn the adjuster aut or bolt and 
adjust the play. 


On snail cam types, rotate the adjuster plates. 


A seale is included on the adjuster. Be sure that the reading on 
the scale is the same for both sides. 


CAUTION 
+ Hf the adjustment value is not the came, the wheel is out 
| of alignment and can cause excessive tire, sprocket and 
chain wear. 


As the rear suspension moves through its travel, the distance 
between the driva and driven sprocket canters varies, 
Therefore, it is important to adjust the chain so that it has at 
feast the minimum amount of acceptable slack when the 
sprockets are farthest apart—or whan the center of the drive 
sprocket, swingarm pivot bolt and the reer axle ars in align- 
‘ment. Tha Medel Specific manual provides a proper dimension 
for each model based on this minimum slack and maximum 
distance position, but it is measured in a much more conve- 
nignt suspension position, 


DEPENDING ON MODEL 


ADJUSTER NUT 


tock NUT 
INDEX MARK 


tock NUT 


ADJUSTER BOLT 


ADJUSTER NUT 


LOCK NUT 


ADJUSTER 


pa 


j 


a) 
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After adjustment, retighten the axle nut to the specified 
torque, 


NOTE 


Pulling the lower chain row firmly up toward the swing? 
atm when tightening the axle nut helps ensure that the 
adjusters on both sides are sested against their stons 
‘and that the axle is in proper alignment. Always check to 
be sure both sides are adjusted to the sama marks on the 
L_adiustment scales 


Re-check the chain play. 


Tighten the adjusters and lack nuts. 


Adjust the rear brake pedal play. (This step con be omitted in 
the case of disc brakest. 


Adjust the rear brake light switch actuation point fon cable 
operated rear drum brake models) 


If, after adjustment, the adjuster’s alignmant matk is withi 
the zed zane af the chain wear indicator label, ceplace the drive 
chain and both sprockets {Only for vehiclas with an indicator 
label affixed! 


NOTE 


|” Atwave replace both sprockets when replacing we ice? 
L___shain for optimum waar characteristios 


After replacing and adjusting the drive chain, attach 2 wearin- 
ator label so that the alignment mark is at the start of the 
green zone. 


On models without # drive chain wear indicators measure the 
length between the chain's pins as shown in the figura and 
replace the chain if the prescribed limits are exceeded. 


Drive chain length (41 pins, 40 links) 


CHAIN SIZE | PITCH STANDARD [SERVICE UMIT| 


CODE mm [im | mm fini mm fi} 

[415-420-428 12.70 [0.500 608 (20.01 | 511 201) 

[ 526-626-56 |75.875| 0.625| 635 124.0), oe 125.1] 
830“ 19.08 [0.7501 762 130.0) | 766 20.2) | 


Some endiess chains require removal of the swingarm for drive 
chain replacement, 


Others use 3 special tool ta remove and install the master link. 


‘The outer plate of this type of master link is secured by expen- 
ding the ends of the pins with the special tool 


Position the masterlink clip so that its apen end is opposite the 
normal rotation of the chain. This prevents the elip being 
knocked off through contact with the chain guide or passing 
objects. Check that the ofp is fully seated 


CAUTION 


* Improper pesitioning of the masterlink may cause tha] 
Grive chain to come apart and possibly damaga the 
crankcase, rear wheel or exhaust. 


<a Baan cur 


ROTATING 
DIRECTION 
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Check that each chain link pivots freely on the pins. Where 
binding is light, apply 2 litle cleaning oil or paraffine making 
sure that it penetrates, When the stiffness has been removed. 
lubricate the chain. On chains with O-ring, quickly wipe off the 
cleaning fluid or paraffin ol, and thoroughly dry the chein, 
Replace tha chain if stiffness of the chain cannot be alleviated, 
the movement of the links is not smoath, or thera is damage to. 
the link plates or rollers. Master finks with O-rings have 4 O- 
rings fitted betwean rollers and master link plates. Install tha 
O-rings as shown in the illustration to the right and fit the chain 
clip to the pins. Be sure there is no gap between the master link 
plate and the clip. 


Cleaning and Lubrication 
Adherence of mud and dirt, and lack of lubrication severely 
shortens the life of the chain. Cleaning and fubrication should 
therefore be carried out periadically 


[Chains with O-rings! 


CAUTION 


CHAIN CUP 


KINKING or saaSTER SS 
BINDING tink canes: 
CLEAN 


palit here rempal chem 


Clean dirt off the chain with suitable detergent. dry completaly 
and thoroughiy, and apply #80--90 gear oft 


Wipe off excess oil to prevent it from flinging off when in 
operation 


[Chains without O-rings! 
Remove dirt fram the chain with cleaning cil or paraffin. dry 
completely and thoroughly, and apply #80—90 gear oil or a 
suitable spray-on chain lubricant 


Wine off the excess oil to prevent it from flinging off when in 
operation 


‘Check for wear and damage to the drive and driven sprockets. 


CAUTION 


| + Be sure to replace the chain and sprockets as a set. The 

combination of an elongated chain and new sprocketis? 
in of @ worn sprockatis] and a naw 
rapid wear of the new componentis}. 


Check for looseness of the attachment bolts or auts en the 
driva and driven sprackets, and if loose, re-tighten. 


GEAR OIL 
ISAE #80 OR 90) 


LUBRICATE 


WIPE AND DRY 


GEAR om 
(SAE #80 OR 901 
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DRIVE CHAIN SLIDER, CHAIN GUIDE, 
GUIDE SLIDER AND ROLLERS 


‘Tagether. the drive chain stider, chain guide. guide sfider and 
rollers alt do their part to keep the chain cunning in its proper 
path, while preventing it from cutting into the swingarm, 
frame or other components, 


Each of these components is made of 2 type of plastic that af- 
fers minimal friction and wear. Stil, periodic inspection for 
wear or damage and replacemant is necessary as these parts 
deteriorate. 


The chain sfider, attached to the front of the swingarm near its 
Pivot point, must be replaced when the depth of its wear 
grooves reaches a dapth specified for each particular model, 
Failure to replace @ worn slider wilt rasutt in chain damage to 
‘the swingarm and damage to the chain. 


Off-road and dual-putpase motarcycles are fitted with a chain 
guide thet ensures that the chain is guided directly to raar 
sprocket. The guide itself should be checked for proper align 
‘ment as it ean be bent through contact with passing objects, 
Tocks or crash damage. Straighten or replace as necessary. A 
Plastic guide slider centers the guide on the sprocket with 
Minimal friction and prevents the chain from wearing the 
guide. A wear window is often provided to aid in determining a 
replacement time, 


A lower chain roller, or 3 pair of upper and lower altars are us- 
€d 10 take up excess slack in the drive chain es the rear 
Suspension comprasses and extends to its furthest points. 
‘These rollers also help prevent the chain from cutting into 
other components on the motorcycle, like the sitbox or ex: 
haust on some motorcycles, when the suspension is near or 
fully compressed, These must aiso be periodically inspected 
for wear, damage and security of mounting. 


DRIVE BELT 


A drive belt is used on the Handa V-matic belt automatic 
transmission, 


The beit must be checkad pesiadicelly according to the 
maintenance schedule shown in the Madial Specific manual, 


A worn or damaged drive bett may cause a loss in scooter 
performance, 


Remova the drive heit cover (see the Model Specific manuat) 
and check the driva belt for wear, cracks or pesting af the cogs 
oF plias; repiace with a naw one #f necessary 


SLIDER CHAIN GUIDE 


noun 


cog 


oven 
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BELT CASE AIR CLEANER 


On scooters with a cleaner element in the air inlet to the drive 
belt case, remove the elemant and clean 


Wash the element in water and dry it thoroughly before 
reinstalling. 


FINAL DRIVE OIL LEVEL 


‘Check for leakage and proper oil level 


Remove tha inspection/level hole cap from the geer case and 
check that the cil level is up to the lower edge of the hole. If 
the oil level is low, refill to the lowar edge of the hole with the 
recommended oil 


NOTE 


+ Oil level checks should be carried out an level ground 
with the vehicle on the center stand 


OIL CHANGE 


Refer to the Model Specific service manual for information on 
the oil changa interval 


Remove the level hole cap from the final gear case. 
Remove the oil drain bolt from the lower partion of the gear 
case, slowly tum tha rear wheel and drain the oil. 

When the oil is completely drained, clean the drain bolt, 
replace the sealing washer and tighten to the specified torque. 


NOTE 


Lt_Repiace the sealing washer if it is damaged. 


Refill to tha prescribed level with tha recommended oil, 
Cost the level hole cap O-ring with cil and replace the cap. 


Tighten the cap to the specifiad torque 


MAINTENANCE 


AIR CLEANER 


INSPECTION 


car 


DRAIN'BOLT ~SSEALING 
WASHER 


S535 ss ee 
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BATTERY 


Fluid teve! 
Battery fluid level checks ara unnecessary on MF 
(Maintenance Free) batteries. 


Open type batterias should ba checkad for fluid level. 


+ Do not allow battery fluid (sulphuric acid} ta come into | 
contact with the skin, eyes or clothes as it will cause 
burning. If acid is spilled on you, be sure to wash off 
auickly with farge amounts of water. If battery fluid 
enters the eyes, wash with water and concult a 
physician. 


Check for cracks in the battery case. 


If the battery's electrodes show accumulation of = white 
substance (sulphation} or heavy deposits are observed at the 
base of the battery, the battery should be replaced. 


Check the level of each cell by the UPPER and LOWER level 
lines inscribed on the side of tha battery. 


If levels are approaching the LOWER level line, remove the bat- 
tery, take off the filles caps and refill to the UPPER level with 
distilled water. 


Check the battery capacity with 2 battery tester (page 22-9). 
If the battery tester is not available, check the gravity of the 
battery fluid (see below). 


CAUTION 


UPPER LEVEL LINE 
LOWER LEVEL LINE 


+ Always refill battaries with distilled water. Tap water 
contains minerals that wit! shorten the life of the hattery. 
+ Filling the battery above the UPPER level mark may 
‘cause spillage while riding and subsequent cortasion of 


| sehen “| 


After refiling, replace each of the filler caps firmly and re- 
install the battery. 


Follow the instructions on the battery's CAUTION label. Make 
sure that the breather tube Is correctly positioned, and not 
kinked, trapped or bent in such a wey as to obstruct the 
passege of air. 


CAUTION 


+H the tubs is blocked, the battery's internal prescure wil 
hot be ralleved, the treather may come off, or the bat- 
tery could crack as a result. 1 


Specific gravity of fluid 
Checks are unnecessary in tha case of MF {Maintenance Fret 
batteries, 


The specific gravity of the battery fluid should be checked on 
‘onen type batteries. 


Measure the specific gravity of each cell with 2 hydrameter. 
Specific gravity of fluid at 20°C {68°F} 


Fully charged condition 1.27—1.29 
Low charge condition 1.23 and below 


HYDROMETER 


BATTERY FLUID 


Ie 


SPECIFIC GRAVITY 


ia BATTERY TEMPERATURE 
VS SPECIFIC GRAVITY H 


ELECTROLYTE TEMPERATURE 


—_-—'-“-WOVOOQQQ=2=22——! 
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NOTE 


~ W the difference in specie gravity Betwean cals ox] 
ade Cus wncchinga Yaa Bare ow Mirae o: 
Specie eailh bacon. since We Hania 

+ Thera is’ change in spectc gravity of approsimately 

|” 0.007 per 10°C change in tempereture Bo re tear 

sider ths when taking mnasurements 

+Rleaditgrok tc patna Sua vel Sve esas 

inthe horizontal poston 


Refer to section 22 for details of battery testing and charging, 


Condition of terminal connectians 
‘Make sure that terminal connectians are not loase. If corrosion 
is evident, remove the battery, wash rust with warm water 
and use a wire brush to remove completely. 

Reconnect the battery and lightly coat the terminals with 
grease 


WIRE BRUSH 


BRAKE FLUID 


Firmly apply the brake and check far fluid leakage from the \ Hoses 
brake system. If there is any leakage of fluid from any part of 
the system. quickly replace the damaged parts, 

Check for degradation and damage of the hoses, pipes and 
jnints. Check for looseness of joints and clamps. Also make 
sure that hoses and pipes do not come into contact with 
mechanical parts when the fork is tured, or due to vibration 
when the vehicle is running 


PIPE 


Before removing the reservoir cover, turn the handlebar until 
the reservoir is lever 

Placa a rag over painted, plastic or rubber parts whenever the 
system is serviced. 


CAUTION 


[Brake tad wil camge painted plastic or rubber pars: 


Refill with the recommended fluid. 


+ Mixing incempatibie fluids can impair braking efficiency. 
+ Foreign materiats can clog the system, causing s reduc- 
tion or complete loss of braking ability. 


— 
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When the fluid level is tow i.e. near the LOWER level inscribed 
on the reservoir} remove the raservoir caver and diaphragm, 
and refill to the UPPER level 


Check the brake pads for wear when refilling with brake Fluid. 
A low fluid level may be due to wear of the brake pads. If the 
Pads are worn, the caliper piston is pushed out, and this ac- 
counts for a law reservoir level 

li the brake pads are nat worn and the fluid level is low, check 
far leakage 


| Awaruns I 


A leak in the brake system can lead to reduced braking 
offiefency and possible loss of braking ability. 

Tha recommanded braka fuid differs according to 
models. Cartan madals take OOT 4, and others take 
sither DOT 3 or DOT 4. Donotuse DOT 3 standard brake 
fluid in a model designated for DOT 4, brake failure may 
result : 


BRAKE SHOE WEAR 


If the wear indicetor arrow aligns with the “A’” mark on the 
brake panel when the brake is applied, ramove the wheal and 
brake panel and check for shoe wear. 


NOTE 


+ if no adjustment ramains befare the weat indicator limit 
is reached, this indicates excessive wear and the brake: 
shoes need to be replaced 


Specific brake shoe checks are listed in the Brakes section of 
the manual. 


Inspect the brake drum for wear or damage any time you 
remove the wheel and brake panel. 


Hf the brake drum shows any signs of cracking or excessive 


corrosion thet cannot be removed with emery cloth, be sure to. 
replace it. 


BRAKE PAD WEAR 


Roplace pads as a set if worn to the brake pad weer limit fine 
for wear limit groove} 


A quick visual inspection can be made at the leading edge of 
the pads {where the disc enters the caliper) 


However, if this proves difficult, a check can be made at the 
indicator an the cafiper marked by the arrow (A) 


T 


RESERVOIR COVER 


LOWER LOWER, 


INDICATOR 


WEAR UMIT WEAR LIMIT 


OSC LINE LUNES 


ROTATING 
DIRECTION 
PADS, LEADING SIDE 
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BRAKE SYSTEM 
INSPECTION FOR AIR IN SYSTEM 


(On hydraulic brakes, firmly apply the brake lever ar pedal, and 
check that no air has enterad the system. If the lever or pedal 
feels soft or spongy when operated, bleed the air from the 
system 


FREE PLAY ADJUSTMENT 


‘On mechanical brakes, measure the frea play at the tip of the 
brake lever or pedal as indicated here and below. 


Brake pedals on scooters should be measured for fres play as 
Indicatad here 


Make adjustments for free play on cable-operated brakes at 
the end of the cable. 

Major adjustments are made on the brake penel end of the 
abla. 

Loosen the lock nut and turn the adjuster nut to correct play at 
the lever. 


NOTE 


+ if the uppar adjuster fon the lever) is screwed in most, | 
but not all the way before adjustment is carried out. | 
subsequent adjustment by use of the upper adjuster can 
be conducted mare easily. 

+ When the brake cable is fastened to the fork by a clamp, 

| loosen the clamp batora making brake adjustments. 


‘Secure the adjuster nut and tighten the lack nut on completion 
of adjustment. Be certain to tighten the fork cable clamp as 
well 


In cases where there is only an adjuster nut, as on meny rear 
brakes, turn the nut to adjust the brake pedal free play. 


NOT 


+ The adjuster eut’s indentation and brake arm pin should 
seat against one another as shawn here in the upper 
right portion of the illustration to the right. If they do not 
seat, there may be a change in brake play whan the ad- 

juster finally seats in its proper position. 


Check for play after adjustment. 


BRAKE LEVER 


BRAKE PEDAL ! 


ADJUSTER 


BRAKE PANEL 


ADJUSTER NUT 


PN 


< 


UNSEATED 
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Minor adjustment is made at the lever end of the cable. 
It is necessary to tum back the lever dust boot to gain access: 
to the adjuster 


NOTE 


+ There may be damage to the adjuster if it is positioned 
to0 far out, leaving minimal thread engagement. Whan 
‘there is mora than 8 mm of threads showing, scraw in | 
the adjuster most, but not all the way and make ad- 
justments an the brake panel end of the cable. 


‘Check for looseness of the fallowing: 

* Brake lever and pedal fasteners and adjuster lock nuts 
+ Brake torque rod fasteners 

+ Broke rod. cable imechanicaily operated drum brake) 
+ Broke arm (mechanical linkage drum brake} 

+ Caliper attachment bolt thydraulic dise brake 


Check that the cotter pins on the brake rod, torque rod etc. are 
securely in place 


Operate brakes independently while riding in order to deter- 
mine the effectiveness of each brake, 


BRAKE LIGHT SWITCHES 


Check the brake light switch operation and adjustment by ap- 
plying the brakes. Visually inspect far any damage and make 
sure the reflector plate és clean withia the light 


Adjust the rear brake light switch so that the brake light comes 
(of just price to the brake actually being engaged. If the light 
fails to come on, adjust the switch so that the light comes on 
at the proper time. 


NOTE 


+ The brake light switch on the front brake lever cannot be 
adjusted. If the frant brake light switch actuation and 
brake engagement are off, either replace the switch unit 
of the malfunctioning parts of the system. 

+ Make all raat brake light switch adjustmants after the 
height adjustment and the brake pedal free play adjust- 
ment have been made. 


ADJSUTER 


Lock 
NUT 


[aRaRE ROD 


COTTER PINS 


eee es | 
PEDAL HEIGHT ADJUSTER 
BOLT/LOCK NUT 


REFLECTOR 
PLATE 


ne 
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Tur the adjusting nut on the brake light switch and nat the 
switeh bady and wires to make switch actuation adjustments. 


Be sure to hold the switch body firmly while turning the ad- 
justing nut, 


CAUTION 


+ “Allowing the switch body to turn during ae 


break tha wires in the switch, 


After adjustment, recheck to he sure the brake ght comes on 
at the proper time. 


HEADLIGHT AIM 


‘To make a vertical adjustment, loosen the headlight mounting 
bolts, matching the punch mark on the case and the bracket by 
moving the headlight up or down. Some motorcycles have an 
adjusting screw on the bottom of the headlight. In this case, 
turn the screw ta make the vertical adjustment. 


For those having an adjusting screw on the side of headlight 
rim, turn this serew to make the herizontal adjustment. 


On some models the headlight is completely encased. The ad- 
justment can be made elthar with the light beam adjustment 
knob on the back af the light case or with a remote-type cable 
and knob. Refer to the Mode! Specific manual for the proper 
adjustment method. 


CLUTCH SYSTEM 


Check the play at the end of the lever on cable operated 
clutches. 

A lot of play results in clutch drag and stiffness in operation of 
the shift pedal 


Too little play. however, rasults in clutch slippage. 
When the clutch play is not adjusted within the prescribed 


amount, correct this using the adjuster located at the end of 
the cable 


Major adjustment is carried out at the clutch arm. Loosen the 
lack nut and turn the adjuster nut to adjust play. 


NOTE 


+ Before adjusting cable play at the clutch arm, screw the 
adjuster at the lever end of the cable in most. but not all 
‘the way. This makes subsequent adjustment at the lever 
end easier 


After adjustment is complete, hold the adjuster nut securely 
while tightening lock ut. 


ADJUSTING 


BRAKE 


hy reba 
ae Lge ! 
tg 


BOLT 


HEADLIGHT 
MOUNTING: 


Sd 


isk 


‘i 


ADJUSTING SCREW 


! CLUTCH LEVER, 
ADJUSTER 


ADJUSTER 
Lock NUT 
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Minor adjustments are made at the lever. 
On models equiped with a dust caver, turn back the cover to 
allow adjustment. 

Loosen the lack nut and turn the adjustar to correct the play. 


CAUTION 
+ The adjuster may be damaged if it ls positioned too far 


out, jaaving minimal thread angagement 


When more than & mm of thread is showing, screw the ad- 
juster in most, but not all the way, and make adjustments on 
‘the eluteh arm end of the cable, 


‘On models with the adjuster located within the length of the 
table {i.¢. not at the end), loosen the tack nut and turn the ad- 
juster to alter the play, in the same manner es described 
above. 


On centrifugal clutch 
Loosen the lock nut, tighten the adjuster bolt by about 7 turn, 
then screw it back in until pressure is felt on the bolt 

From this position, loosen the bolt 1/8 to 1/4 of g turn and 
tighten the lock nut. 


NOTE 


[7 When Yghtening the tock nuts be sure ther te aster! 
bole does not turn with i 
+_Chack the operation ofthe etch afer adustmen. _| 


Clutch fluid level 
Adjustment for play cannot be made on hydraulic clutches. 
However, a check should be made of the fluid level. 

It the level is near the LOWER limit inscribed on the reservoi 
remove the reservoir cover and diaphragm, and refill < the UP. 
PER lavel with tha proper tyne of fluid. 


Before ramoving the raservoir cover, tumn the hendlebar until 
the reservoir is level 

Place 2 rag over painted, plastic or :ubber parts whenever the 
system is serviced. 


CAUTION 
+ Spliiing fluid on painted. plastic or rubber parts wil 


damage them. 


Refill with the recommended of fluid. 


CAUTION 


+ Mixing incompatible fluids can impair clutch operating | 
sfficiency. 

+ Foreign matetials can clog the system. causing  reduc- 

mn oF complete foss of clutch abi 


apuyster | 
LOCK NUT ADJUSTER ye 


LOCK NUT 


CLUTCH ARM 


Lock NUT 


ADJUSTER BOLT 


UPPER LEVEL LINE 


So eS 
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SIDE STAND 


Conventional Type 
Check the wear of the side stand rubber. 


Replace it if it has become worn, 


Support the motorcycle in an upright and fevel position, using 
3 support luse the center stand if available) 


Hook a spring scala to the end of the side stand rubber and 
check the load before the stand starts moving. 


Acceptable load measurements for side stands: 
2-3 kg {4.4—6.6 Ibs} (Road-type] 
3—5 kg [6.8 11.0 Ibs} (On/Off Road type) 


If the stand moves too easily, tighten the pivot bolt and 
recheck. If it still does nat have the required tension measure- 
ment, replace the raturn spring 


See if the side stand moves smoothly and retracts fully. 
If not, grease the pivot. 


Check the side play on the side stand. 
Ifit is too great tighten the pivot bolt 
Recheck and if it is still too great 
necessary. 


replace the parts es 


Dual Motion Type 

‘The side stand should lower easily to its first stop, then lock 
after moving farther forward to support the motorcycle as the 
rubber touches the ground 


When the motorcycle is tifted upright, the stand should 
automatically move to the first position, and retract whan kick- 
ad up. 


If the side stand daes not move freely, disassemble it: 


Remove the return spring at the retracted position. 

Remove the pivot bolt and semove the side stand assembly 
fram the frame. 

Check the following parts far wear or damage: 

— inside of the pivot and pivot collar 

— pivot dust seais 


Lubricate the pivot area with clean grease and reassemble the 
side stand. 


CAUTION 
+ Install the dust seal with its mark side facing in. | 


+ Make sura thet the dust saal spring is seated on the out- 
side of the 


after installing the pivot collar. 


Recheck the side stand movement. 


SIDE STAND RUBBER 


FIRST POSITION 


RETURN SPRING 


WASHER’ DUST Seats PIVOT COLLAR 
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Inspection For Side Stand With Ignition Cut-off Switch 
Check the spring for damage or loss af tension 

Check the sida stand assembly for freadom of movement. 
Lubricate the pivot bolt and the side stand pivot area if 
necessary 

Tighten the pivot bolt and nut. Refer to the Medel Specific 
‘manual for specified torque 


Check the side stand ignition cut-off switch: 

— Sit astride the motorcycle and raise the side stand. 

— Start the engina with the transmission in neutral, then shift 
the transmission into gear, with the clutch lever squeezed. 

~ Move the side stand full down. 

— The engine should stop as the side stand is lowered. 

If there is @ problem with the system, check the side stand 

switeh, 


SUSPENSION 


Compress the front and rear suspension a few times. 
On models with exposad suspension springs, check for cracks, 
end damage. 


Loose, worn, or damaged suspension parts impair vehi- | 


slo stability and control. Repair or replace any damaged 
components bafere riding. Riding a vehicle with fauity 
suspension increases your risk of an accident and possi- 
bile injury. 


Chack for squeaks in the suspension mavement that could in- 
digate a lack of lubrication. Try to push the swingatm from side 
to side to check for worn, damaged or loose suspension pivot 
‘components, 


If any play is detected, check for looseness of the swingarm 
pivot bolt, 


Check also for wear or damage to the pivot bearings for 
bushings) 


Ht looseness is detected in the up-down motion at the end of 
the arm on Pro-link suspensions, check far wear or damage to 
the shock absorber mount pivet point. 


Check for leakage from the oil seals on the fork, scratch marks 
fon the working surface of the fork tubes. and wear and pesling 
of the chrome plating. 


On madels equipped with rubber boots on the fork legs, turn 
back the boots to allow mspection. 

If the fork is in poor condition, disassemble and replace parts 
as necessary, 


NOTE 


+ Replace any fork tube thet is heavily scored 
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On moitels with bottom link tyne front suspension, check for 
cracks and damage to the fork racker arms bottom Finks). 
Check for play in the fork rocker arm bearing section, and in 
spect all fasteners for looseness. 


Check for oll leakage around the shock absorber pistan rad 
Inspect the red for scoring, wear and peeling of the chrame 
plating on the working surface. 


Check for looseness, cracks and damage to the attachment 
points of tha shock absorber assembly. Re-tighten nutsibolts if 
necessary 


SPARK ARRESTER (USA only) 
=m : 


the pipe has cooled befora removing or install- 

ing the muffler lid. Touching the hot exhaust may result 

in savera burns. 

+ Parform this operation in a well-ventilated araa free from 

| combustible materials. H 
Carbon particles may biow out of the clean out hole 
when performing this service. Wear safety glasses to | 

|__ pravent possible eye injuries. i 


Remove the muffler tid. Block the end of the muffler with 
shop towel 


Start engine and rev it up to blow accumulated carbon 
deposits out of the muffler 
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SCREWS 


Be sure that the muffler fd bolts and gasket are in gaod condi- 
tion. Replace the bolts and gasket if necessary. 


Inctall the mutfler lid and gasket and tighten the bolts securely. 


NOTE 


+ Do not remove the two scraws that held the exhaust 
baffie in the end of the spark arrester/mutfler 

+ The two mounting screws must be installed in the spark | 
arraster body at all times for the spark atresier to be 
effective. 


NUTS, BOLTS, FASTENERS 


Check that all chassis nuts, bolts and screws ara tightened to 
their conect torque values at the intervals shown in the 
Maintenance Schedule. 

Check all cottar pins, slip pins, hose clamps and cable stays. 


WHEELS/TIRES 


Making sure the fork is not allowed to mave, raise the front 
wheel and check for play. Turn the wheel and check that it 
rotates smoothly with no unusual noises 


It faults are found, inspect the wheel bearings 


Raise the rear wheel, and check for play in either the wheel or 
the swingarm pivot. Tura the whes! and check that it rotates 
smoothly with no unusual noises. 


If abnormat conditions are suspected, check the sear wheel 
bearings. 


NOTE 


+ As the swingarm pivot is included in this check, be sure 
to confirm the location of the play; i.e. from the wheet 
beatings or the swingarm pivat 


GASKET) 
Se MUFPLER LID 
BOLTS 


ARRESTER 
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Check for joaseness of boltsinuts in connection with the 
following. 

+ Axles 

+ Axle nuts 

+ Riminub bolts 


On models that have cottar pins, check that the pins are at- 
tached correctly 


Check for cracks, deformation, damage and carrasion atc. of 
the following parts. 

+ Rim 

+ Wheel 

+ Spokes 


Raise the wheel, turn slowly and check far lateral and vertical 
oscillation. 


Usable limit {front and rear whaels} 
Lateral diraction-Up to 2.0 mm {0.08 in} 
Vartical diraction-Up to 2-0 men (0.08 in} 


Oscillation of Comstar or cast wheels cannot be corrected. 
Therefore, check for besring play or 2 bent axle shaft. IF 
nacessary, replace the wheel assembly. 

H there is deformation of the rim on spoked wheels, replace 
the tim, 


Inspect the spokes for looseness by tepping them with 2 
screwdriver 

Ifa spoke does not sound clearly, or if it sounds different from 
the other spokes, tighten it 

‘Tap on the spokes and be sure that the clear metallic sound of 
the same tone can be heard on all spokes. 


NOTE 


+The spoke nipples are made of soft material. Be sure to 
tighten the spokes with the proper size spoke wrench. 
After tightening, check the rim for runout. : 


Check the pressure of each tire with a pressure gauge. 


Check tire pressures when the tires are cold to assure ec- 
curate, comparative measurements. Checking tires after they 
are warm will give inaccurate readings. 


Riding with incorrect tire pressure can affect and impair ~ 
staering response and may result in = sudden tire 
deflation. 


CAUTION 


+ OF 
uneven 


Tire pressure specifications differ with each model, Refer to 
‘the Model Specitic manual for the correct pressures. 


RIM BOLT 


AXLENUT COTTER PIN | 


AXLE HOLDER NUT 


Check oscillation 
by changes in the 
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‘Check for cracks and damage to the tire tread and walls and 
replace the tire if nacessary 


Chack far naifs, pieces of metal and stones etc. which may 
have become lodged within the tread ar embedded in the tree. 


Tread depth can be observed directly or by use of the depth 

gauge. 

+ Hf the tread depth is below minimum tread depth the tire 
should be replaced 

+ Replace the tire if the wear limit indicator can be observed. 

Check also for uneven wear of the tiras. 


NOTE 


+ Wear indicators “A” ara distributed at several locations 
L__sround the tire’s side wall for easa of inspection, 


STEERING HEAD BEARINGS 


Securely support the vehicle from bensath the frame with the 
front wheel off the ground. Tuen the handlebar from lett to 
Tight and check that the movement is smoath. if the operation 
isnot smoath or the handlebar snags or has a heavy feel incor, 
tain locations, check that thera is no interference from cables 
‘or wire harnesses, If these are not the cause, check for wear or 
damage to the steering head bearings, 


Check for misalignment of the front wheel with cespact to the 
handlebar. tf the wheel is out of alignment, loosen the wheel 
and fork assembly bolts/nuts, align and re-tighten. If the wheel 
cannot be aligned, check for bent suspension components or a 
bent frame. 


II the handlebar shows unvsual shake during normal running 
Conditions, check the handlebar mounting fasteners and wheel 
ete. 


Tum the handlebar fully from left to right, and vice-versa, to 
check that there is no difference betwaan the two directions of 
movement. Check also that there is no interference between 
the handlebar and frame. 

Also inspect for snagging of wires and harnesses on the fork 
stops on the lower fork bridge. 


f the handlebar moves unevanly, binds or has vertical move- 
‘ant, adjust the steering head bearings by turning the stesring 
bearing adjustment nut. Refer to the Model Specific manual for 


WEAR LIMIT 
INDICATOR 


Proper procedure 
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WHEEL ALIGNMENT (FOUR TRAX) 


On FOUR TRAX models, inspect and adjust the front wheel 
alignment (toe-in, camber and casterl as necessary. 


TOE-IN 


Place the vehicle on level ground with the front wheels facing 
straight ahead 


Mark the centers of the tires with chalk to indicate the axle 
center height. 


Align the toe-in gauge with the marks on the tires as shown. 
Check the readings on the gauges scales. 


Slowly move the vehicle back until the wheels have tured 
180° so the marks on the tires are aligned with the gauga 
height on the rear side. 


Measure the toe-in on the rear part of the tires at the same 
points. 


When the toe-in is out of specification, adjust it by changing 
the langth af the tie-rods equally while measuring the toe-in. 


CAMBER/CASTER 
Remove the wheel cap, cotter pin and front axle nut. 


{nstall an attachment onto the front axle. 
Put the camber and caster gauge onto the attachment. 
Measure the camber. 


Set the turn gauge under the front wheels. 
Measure the caster. 


Camber and caster are not adjustable. If they are out of 
specification, check the suspension and frama for damage and 
replace any parts necessary, then recheck alignment. 


TOE-IN GAUGE 


| ATTACHMENT 
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SERVICE INFORMATION 


Compression and leak-down tests affer important knowledge of the mechenicai condition of the engine in question. Both 
tests must be done to scourately evaluate engine condition. A compression test can quickly show if ail contributing factors 
allow engine operation within basic service limits or if either the piston rings/cylinderis}. or the vaivesivalve seats in the case 
of A-strokes, are suspect. In order for a compression test to be accurate, the instructions must be followed closely, the engine 
must contain anly standard components and the battery on electric gtart models must be in perfect condition. A leak-dewn 
test can effectively pin-point whether the piston rings/eylinder(s), vaivesivalve seats. head gasket, or crankcase seals and 
gaskets in the case of 2-strokes, individually or all together are in need af service. 


TROUBLESHOOTING 


Cylinder compession is low or uneven 
+ Faulty valve mechanism 

— Incorrect valve clearance 

— Bent, bumed or sticking valves 

— Worn or damaged valve seat 

— Incorrect valve timing 

— Broken valve spring 

Faulty hydraulic valve adjuster 

+ Faulty cylinder head 

— Leaking or damaged head gasket 

— Warped or cracked cylinder head surface 
+ Faulty cylinder or piston 

— Worm or damaged piston ringis} 

— Worn piston or cylinder 

— Sticked piston ring in the ring groove 


NOTE 


[= On tho 2-stroke engine, inenect the follawing items when cormpicasion 6 low or uneven wih signs of lean air/fuel 
mixture. 


+ Crankease primary compression too low {Z-stroka engines} 
— Damaged reed valve 
— Damaged crankshaft seal 
~ Damaged crankcase or cylinder base gasket 


h eylindar compression 
+ Excessive carbon build-up on piston or combustion 


chamber 
eFeFeFeeeeeeSeSSSSSSSSSSSSFsFe 
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et 
COMPRESSION TESTING 


GENERAL 


A compression testis @ quick and easy way ta chack the general condition af an engine. This test should he performed prior to 
ey tune-up work, espacially i the machine did net come in under its own power. If the engine has a burnt valve for instance 
{the customer should be notified that the tune-up will have na benefit without the other nacessary engine wark. A compres 
sion test should also be done if you feel thet the motorcycie, scooter or ATV lacks power, especially during accoleration 


4 compression test can be inconclusive though, if the engine is not completely stock, if the bettery is net in perfect condition 
{in slectric-start models, angine cranking speed may be low] or if the test inetructions are not followed completely. In vech of 
{hese situations, the compression registered will be iawer than the servica limit in the Model Specitic service manual 
When you do get @ valid compression test, there is something else to consider. 

What if the compression is below the service limit, or if the compression is telatively even between each cylinder, and the 
engine is not smoking ? There may be no reason far an expesive rebuild on a good running engine. If, on tha other hand, the 
Compression on any one cylinder in 2 twin or multi-cylinder engine is significantly lower, the engine must be rebut 


TESTING 


NoTe 


| vif the motorcycle has a decompressor, be sure Rls ad. 

; _ lusted properly before checking compression. On mator- 
‘eycles equipped with an automatic decompression start- 
jing system as first introduced on the XREOOR and a 
NX650, tha decompressors must be deactivated prior to ©) compression caver 
checking, ‘ 


Warm up the engine to normal oparating temperature. 
Ten minutes of stop and go riding is sufficient. : 


Stop the engine and remove a spark plug from each cylinder. 
Install the compression gauge attachment to the cylinder to be 
tested, 

Connect the compression geuge 


Note 
| + Make sure that there are no leaks around the attech 

ment Z 1 

TOOL: 

COMPRESSION GAUGE 07305~9910000 : 


Kick start models: 
Fully open the throttle and choke valves, strongly kick the 
starter pedal through several times, and check the 
compression. 


Ge ATTACHMENT} 


Electric start models: 
Turn the engine stop switch “OFF” 

Fully open the throttle and chaka valves, crank the engine with 
the starter motor, and check the compression. 


NOTE 


+ To avoid discharging the batiary, do not operate the * 
electric starter for mote than seven seconds. 


i er ee 
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_——— ENGI TESTING: 


Ht compression is low, drap smail amount of clean engine oil in- 

to the cylinder, than rachack the compression. 

— Ht compression increases to more than the previous reading. 
laspect the cylinder and piston sings. 
Hf compression remsins low, check the valves, valve seats 
and cylinder head 

+ If compression is high. check for the accumulation of car- 
bon dapasits in the combustion chamber andiar the piston 
head 


LEAK-DOWN TESTING 


4-STROKE LEAK-DOWN TEST INFORMATION 


“ATTACHMENT PRESSURE SIDE 
A teak-down test is an more comprehensive engine diagnastic 
test than a compragsion test. The leak-dawn tester consists of 
8 calibrated pressure gauge connected to a pressure regulator 
and a flow restrictor. 
The tester allows you to messute the rate et which air leaks 
past a cylinder’s rings and valves. 


+e) 


There are several tools, specifically designed for leak-down 
testing 4-strake angines, that are commercially avaiable from S 
several general tool sources TH 
| BRAKE BLEEDER/VACUUM & PRESSURE PUMP 
|__sCommenicialty avaraate) 


A teak-down test provides @ clear indication of whether or not 
the combustian chamber is sealing properly. The test involves 
pressurizing ths combustion chamber and measuring the rate 
at which the aic is fost past the rings and valves (or head 
gasket). A range of the allowable percentage of leak-down 
ast the rings and valves is suggested by each tester manufac: 
turer. But pethaps more important than @ determination of 
whether the engine needs repair, is to find aut more precisely 
where the problem ties 


‘The first step in the testis ta install the hose from the too! into 
the spark plug hole, as you would in a compression test. Next 
Position the crankshaft with the piston at top dead center. Be 
sure to remove the wrench from the crankshaft efter postion- 
ing in case the air pressure against the piston puts the 
cranksahft in mation, 


‘Then pressurize the combustion chamber with @ steady, 
regulated pressure, again, as instructed by the tester manufac_ 
turer, Now you simply listan to the airbox, exhaust and 
crankcase filler cap to datarmine whether the intake valvels), 
exhaust valve(s} or rings, respectively, are leaking. 
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Squirting a tittle soapy water around the cylinder and head mating area will tell you if tha head gasket is leaking to the outside 
atmosphere. Checking for bubbles in the cooling system of a liquid-cooled machine will tell you whethar or not the head 
gasket s leaking into the cooling passages. The only thing this test won’ tell you is the difference between a head gasket leak 
into tha adjacent cam chain for geas) well, and a lesk past the piston rings. 


Ba sure to follow the leak-down test tool manufacturer's instructions precisely when making this inspection. 
2-STROKE PRESSURE/VACUUM LEAK-DOWN TEST INFORMATION 


Regular crankcase leak-down testing is much mors important to the lifespan of a 2-stroke engine than a 4 stroke. Because the 
engine relies on a very pracise ait/fuet mixture to ensure proper engine lubrication. the slightest air leak can lead to an engine 
seizura. Consider these ragutstly echedulad tests as cheap insurance. 


Pressure'vacuum tests on 2-stroke engines should always include both a pressure and a vacuum tests, both or which are per 
formed with essantially the same equipment. 


Pressure/vacuum leak-down test equiament, specifically designad for 2-stroke engines, is commercially available through 
various motorcycle and general tool sources. 


A pressure/vacuum leak-down test tool consists of hand pressure/vscuum pump and various adaptors to seal your engine. 
The tast provides 2 claar indication of whare a leak, of leaks, exist. Possible steas for leaks include anywhere upstream of the 
carburetor until the mixture is ignited and foresd out the exhaust. Leaks can occur between the mating surfaces of the 
crankcases if the gasket faits. If this gasket fails between the crankcase and the transmission, the mixture will becorne much 
richer as transmission oil is slowly drawn into the engine. Similariy, a leaking crankshaft seal on the transmission primary gear 
side will also consume transmission ail. Other air leaks include the cylinder base gasket, the magneto side crankshaft seal, 
leaks between the reed valve assembly and its gaskets, end leaks in the carburetor moumting boot between the carb and the 
reed valve. 


‘The first step in the tasting procedure is to remove the exhaust and to affectively seal the exhaust port, This is done with 9 
Plate fastened to bolt over the exhaust port, backed by a rubber sheet or with some form of expandable rubbar plug. Next the 
Carburetor is removed and plug is clamped snugly in place where the carburetor was. This leaves anly tha seals and gaskets 
to show any defects they may have. Then an attachment is inserted into the sperk plug hole and pressure applied with a hand 
Pump. Often a brake bleeder pressureivacuum toot is used for this purpose. 


Spraying soapy water around the inlet tract, ceed vaive and crankcase mating areas will produce bubbles where there are 
laaks, 


‘The vacuum portion of the test ensuras that the negative sealing characteristics of the crankshaft seals are adequate. 


Be sure to folfow the leak-down test tool manufacturer's instructions precisely when making this inspection. 
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SERVICE INFORMATION 


4-Stroke Engines: 


Refer to the Model Specific manual for: 
= Ol pump removailinstallation 
Oil strainer screen cleaning 
— Oi filter replacement 
= Oi level inspectionjail change 


‘The service procadures in this section can be performed with the engine cil drained. 

When remaving and installing the oil pump use care nat to allow dust or dirt to enter the engine, 

ff any portion of the oil pump is war beyond the specified service limits, replace the oil pump as an assembly, 
After the oil pump has been installed check that there are no oil Jaaks and that oil pressure is corract. 


2-Stroke Engines: 
When removing and installing the oil pump, clean the engine around the pump and oll pump itself 


Do not attempt to disassemble the oil pume, 


Bleed air from the oil pump if there is air in the oil inlet ling and each time the ait line is disconnected 


Fill the oil outlet line with cil whenevar the oil outlet ling is disconnected 
Refer to section 2 for oil strainer screen cleaning and oil pump contral cable adjustment, 


SERVICE DATA 


Use only recommendad oil for your vehicle. Viscosity requirements vary according to the air temperature range encountered 
during operation, Refer to the Modet Specific manual for specific eil recommendations for the model you are servicing, 


GENERAL 


Oil recommendations: 


“4-Stroke engine! 
transmission and 
2-Stioke transmission of 


API Service Classification: 
Viscosity: SAE 10W—40 


Other viscosities shown in the chert may be used 
when the average temperature in your riding area 
is within the indicated range. Hy 


1: SE or SF 


OW viscosiTiEs 


o_20 480 _80_T00"F 
-20-10 6 70 2020 4o°c 


2-Stroke engine oil 


‘Separate lubrication 
Mechanical lubrication 
systems 


Pro-Honds Two-Stroke oll or equivalent 


Promix-Type systems, 


Pro-Handa Two-Stroke ail or equivalent (no concentrates} 20:1 
is the only recommended fueleil ratio. 
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TROUBLESHOOTING 


4-Stroke Engine: 
Oil level low 

+ Oil consumption 

+ External ail leaks. 

+ Worn piston ring or incorrect piston ring installation 
+ Warn valve guide or seal 

+ Oil pump warn or damaged (Dry sump engined 


Oil contamination (White appearance! 
+ From coolant mixing with oil (liquid-cooled engine) 
— Faulty water pump mechanicat seat 
— Faulty head gasket. 
— Water leak in crankcase. 


Low or no oil pressure 
+ Clogged oi orifice andior orifices 
+ Incorrect oil being used. 


Only On Models Equipped With Oil Pressure Switch: 
High oil pressure 

+ Pressure relia! valve stuck clased 

+ Plugged oil filter, gallery, ar metering orifice. 

+ Incorrect ail being used. 


Low oil pressure 
+ Pressure relief valve stuck open, 
+ Clogged oil filter screen, 

+ Oil pump worn or damaged 

+ Internat oil leaks. 

+ Incorrect oil being used 

+ Low ail level 


No oil preseure 
+ Oil level too low. 

+ Oil pump drive chain or drive sprocket broken. 
+ Oil pump damaged (pump shaft) 

+ Internal oil leaks. 


2-Stroke Engines With Separate Oiling System: 
Exeassive smoke andier carbon on spark plug 


Faulty aif pump (too much cil flow! 
Low quality engine oil 


‘Overheating or seized piston 


No oil in tank or clogged oil line 
Air in oit fines 

Faulty oil pump (toe Iitde ail flow! 
Clogged ail strainer 

Oil not flowing out of tank 
Clogged oil tank cap breather hale 
Clogged oil strainer 


2-Stroke Engines Using Promixed Fual/Oil: 
Excessive smoka and/or carbon on spark plug 


Improper jetting for altitude, sir temperature and track 
conditions 

improperty mixed fealioil—too much ail in fuel 

Fuel/oil mixture too old—gasolina has evaporatediqana 
bad 


‘Overheating or saized piston 


Improper jetting for altitude, air temperature and track 
conditions 

Fual/oil mixture too sld—oxidized cilidegraded 
lubrication 

Premix oil too old—oxidized/degraded lubrication 

Poor quality premix oil 

Improperly mixed fuel/oll too little oil in fusl 

Using fuel/oil premix ratio other than 20:1 


a 
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4-STROKE SYSTEMS 


TYPICAL OIL FLOW PATTERN 
ROCKER ARM SHAFT 


CAMSHAFT 


fir 


jelA 
sae i “ 
i An 


at 


OL FILTER 
NOTE 

‘Some systems include ¥ 
' a relief valve that 3 : FINAL DRIVE SHAFT 


‘opens to maintain 
the oil flow whan the 
filter is excessively 
restricted due to 
contaminants, or, 

when the olf temperatura 
is so low that it will not 
flow through the filter. 


OIL STRAINER SCREEN 


‘OW PUMP 


ROCKER ARM, 
ROCKER ARM SHAFT| 


‘CONNECTING ROD SMALL 
END, PISTON, CYLINDER 


Forced 
pressure path 


| Spy ath 


VALVE, 
VALVE SPRING 


OW FILTER 


TRANSMISSION 


lol. STRAINER SCREEN] 


ry 


‘Ol SUMP 
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FOUR-STROKE ENGINES 


Wet-Sump Type 

Wet-sump engines contain their tote! oil volume within their 
crankcases. In these systems, oil is pumped from the sump in 
the crankcase, through a strainer screen and/or oil fitter and 
then is pressure fed to various engine components. Oil return 
ing from these now lubricated areas flows back into the sump 
by gravity. 


‘Some wet-sump angings use only a strainer screen to filter the 
of. Others use a combination of a strainer screen and a 
centrifugal-type filter, or a more canventionel pleated paper- 
type filter. 


OIL STRAINER 
on’PuMP SCREEN 


Ory-Sump Type 
Dry-sump systems use an axternal oil tank and dualfunction 
cil pumps. In this system, the pump draws in oil for delivery to OIL FAN: 
the various components and pumps ail out of the sump and 
back to the ail tank, 


ow 


Since this design eliminates the need for space to contain the STRAINER 


cil within the lower portion of the erankcases, the engine 
be positioned lower than would otherwise be possible. This 
design often incorporates routing and oll storage configura- 
tions that aid in lowering cil temperature, 


General 
A spray-tyne system is often utilized in either design illustrated 
here as wall as in some twa-strokes engine designs. Here oil is 
literally spreyed through oil jets diractly into intemal com- 
ponents such as the connecting rod, to help ensure lubrication 
and cooling of the rods and pistons. 

Some systems include oll pressure-cantrolling reliaf valves to 
help ensure lubrication even if the filter is claggad or the oil 
temperature is $0 low that it will not flow through the filter. 


Ol STRAINER SCREEN 
Oil filters endior strainer screens sre postioned within the ANDIOR FILTER 
lubrication sytem to trap contaminants hefore the eil is routed Cal vbuaAe 

back into the lubricant pathways. 
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TWO-STROKE LUBLICATION SYSTEMS SeAveNaING Sauce 
Unlike four-stroke engines, two-stroke engines use the internal rane 
crankcase area as e suction chamber and, therefors, cannot, CRANKSHAFT 
use a sump-type oiling system. Consequently, the following | Cran SHART — SEAL 


two systems have heen adopted in order to provide lubrication 
to the cylinder, piston rings, connecting rod and crankshaft 
bearings. Each system type relies on oll ingested together with 
‘the gasoline. in Separate Oil systems, engine lubrication cit is 
Introduced downstream of the carburetor. Oil is combined 
with tha gasoline before it reaches the carburetor in Premixed 
systems, CRANK. 

WEIGHT 


CRANKSHAFT 


CRANKCASES. 


CONNECTING ROD 


SEPARATE OIL SYSTEMS: 

Virtually all street motorcycle and scooter two-stroke engines uss a pump-operated system to lubricate engine components, 
Oil in this type of system is drawn from # separate oil tank by an ofl pump that introduces the cil directly into the air/fuel inlet 
tract beyond the carburetor. 


Periodic level checks and refiling of the oil tank is required since the oil in the tank is continuslly drawn upon when the engine 
is running 


EUEL TANK 


CARBURETOR 


OILTANK on FILTER, 


CHECK VALVE 


‘The amount of lubricant delivered to the engine is dependant 
‘on both engine rpm and throttle position. 


Same of these systems include provisions for circulating the 
transmission oll within the gearbox portion of the crankeases. 
with the seme oil pump. 


CONTROL ARM 
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PREMIXED (Ol. IN FUEL] SYSTEMS: 
Premixing engine oil with gasoline is the most widely used system on competition models. 


Tee Combined sirfuelioil mixture fs invoduced directly through the inlet tract with the assistance of the carburetor Lubrica 
foe fe drecankshaft and both connecting rad bearings as wel as the piston rings and cylinder walls fs achieved og the oe 
ture i drawn into the crankcase by the suction of the piston movement. 


FUELION 
MIXTURE 


Its important to USE ONLY A 20:1 FUELOIL RATIO. All Honda engines are designed to operate most efficiently and with 
greatest durability using a 20:1 premix ratia. All standard carburetor jatting is based on thie ratio 


Standard jetting is based on 20:1 at sea level and 20°C (68°F), 


CAUTION 
5 


* [Use of 2 fualoi pramix ratio other than 20:1 may affect everalljeniing, engine performance and may leed to promare | 
engine wear or damage. 


Freshness of the fuel/oll mixture is very important to both the averall performance of the machine as well a the lubricating of 
ficiency of the oil, 


Nesetable-rype premix ols seperate from gasoline more easly than mineral ils, especialy in cold weather. It is advisable to 
tse mineral cil when ambient temperaturas below O°C (32°F) are axpected 


caution 
[> ising voaeinbie and miner: bated ole wil cause promature engine wear av damage al 
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OIL PUMP DESCRIPTIONS 
TROCHOID TYPE 

The trachoid-type cil pump 1s the mast common oil pump PUMP SHAFT 
design used in 4-stroke engines. It is designed to turn two ‘ 

rotors within a casing, with an innes rotor fixed on the pump |= OS) 
shaft (drive shalt) and an outer rotor on its circumterance. 
When the inner rotar is tuened by means of the oil pump shaft, 
the outer rotor also turns, with the clesranca between the two 
rotors varying. Lubricant is drawn through by suction when | 
the clearanca is enlarged. Gil is delivered to the opposite side 
through this clearance and is then routed into the discharge 
passage when the clearance lessens. The more teath the inner OUTER ROTOR 
and outer rotars have, the less the amount of pulsation. The oil 
flow volume inereases in direct proportion withthe increase in 
thickness of the rator dimension. 


GASKET 
PUMP BODY 


INNER ROTOR 


Some models have @ double roter trochoid-type oil pump 
which collects oll directly from both the oil cooler and the | OUTER ROTOR DISCHARGE 
sump, 


INNER ROTOR 


CAMSHAFT 
HOLDER 


jee ca : : onset 
= : 


F§ 


OL COOLER 


pea) 


MAIN GALLERY 
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PLUNGER TYPE 


Vidually all non premix lubricated 2-stroke engines are equip- 
ed with a plunger-type oil pump 


‘Soma plunger pumps are driven by crankshaft via the oil pump. 
goar shaft, and others are directly driven by crankshaft. Ara 


The oil pump cam is depressed under 2 spring. Turning the cam PLUNGER 
causes the plunger to reciprocate so that the pumping move- cAM 
ment is repeated. The amount of lubricant is controlled propor- 
tonally with the cam rotation. 


The pump is designed to control the amount of fubricant 
discharged per crankshaft rotation by varying the plunger 
Stroke through the operation of the cam interlocked with the 
carburetor throttle CAM DRIVE, 
GEAR 


The combined function of these two mechanisms allows the 
proper flow of lubricant depending on load conditions and 
engine rpm. 


DRIVE SHAFT 


Oil Pump Operating Principle 


SUCTION VALVE 
PLUNGER poRT 


(2 a a) 15) 


pump a 
£7 tsuction process) (Discharge process) 


CHAMBER 


mee 


ee 


{11 As the valve descends, it blocks the outlet passage while gradually opening the inlet passage. 

{21 Hare at the “"bottom dead center” position, the outlet passage is completely closed while the inlat passage is complatety 
‘opened — allowing fres flow of oil into the pump chamber. 

431 With the oil chamber filled, the valve ascends — closing the inlet passage. 

{41 The valve ascends further, allowing free flow of oil through the outlet passage. 

15) The plunger alse ascends, compressing the oil inside the pump chamber end pumping oil out through the outlet passage, 
towards the intake pipe via the outlet line. 
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LUBRICATION 


OIL PRESSURE CHECK 
NOTE . 
+ This procedure is for vehicles equipped with an oil 
pressura switch 
+ Ifthe engine is cold, the pressure reading will be abnor- 
mally high. Werm up the engine to normal aperating 
temperatura bafore starting this teat. 
+ Refer to the Model Specific manual fer specifications. 


‘Stop the engine and pull off the switch cover. Disconnect the 
switch wire by removing the screw. 

Tum the ignition switch ON and check that the oil war 
light does not come an. 


If the warning light comes on, there is a shorted circuit in the 
switch wire, Repair or replace as necessary. 


Femove tha oil pressure switch ‘see the Model Spacific 
manuall 

Ingtall the attachment 9s necessary and connect the oib 
pressure gauge. 


OIL PRESSURE GAUGE: 07506~3000000 
ATTACHMENT: Refer to Mode Specific manual. 


Check the oil level and add the recommended oil if necessary. 


Start the engine and check the ail pressure 
replace the oil pressure switch. 


If i is normal, 


‘Stop the angina 
Apply BOND? sealant or equivalent to the pressure switch 
threads and install 


CAUTION 
‘+ Qvartightoning the switch can causa crankcase damage. 


Connect the oll pressure switch wire and start the enging. 


Check that the oil pressure warning indicator goss aut in one 
‘or two seconds 


If the oll pressure warning indicator stays on, stop the engine 
immediately and determine the cause. 


OIL PUMP INSPECTION 


TROCHOID TYPE 
NOTE 


+ Whore there are two pair of inner and outer rotors, check 
each side of the pump as described below 

+ Measure at several places and usa the largest reading to 
compere the service limit. 


Disassemble the all pump and clesn the parts with clean ol. 
‘Set the inner and auter rotors into the pump body property. 


Measura bady clearance (pump body-to.outer rotor) and tip 
slearance (inner rotor-to-outer rotor) using 2 feeler gauge. 


ATTACHMENT 


NOTE: Apply sealant only to the area shown, 


APPLY 
SEALANT 


4.4mm 


BODY CLEARANCE FEELER 


= 5 Gave 


OUTER ROTOR 


BODY 


TIP CLEARANCE FEELER GAUGE 
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Measure the side clearance {rotor side-to-body} with a straight 
edge and teoler gauge, 


NOTE 


[Titers is @ cover gasker, measure the clearance wah whe 
gasket installed, 


Riefer to the Model Specific manual for all clearance 
specifications, 


PLUNGER TYPE 


NOTE 


+ Do not disassemble and try to repair a two-stroke oil 
+ pump; it will nat operate properly once reessembied. 
Replace the pump if it is worn or damaged. 


Remove the oi! pump and inspect for the following 
— Worn or damaged pump gear 

— Qi leaks from seals 

— Binding pump shaft 


Connect the oil tube irom the cil tank to the suction side, then 
turn the shaft. Check that oil flows out of the outtet. 


PRESSURE RELIEF VALVE 


Ramove the snap ring. washer, spring and valve from the valve 
body. 

Check the vaive and body for wear, scratches or damage. 
Check the snap ring groove for damage. If the snap ring groove 
is damaged, the oil supply will be reduced end the engine may 
seize, 


NOTE 


+ Install the valve with the open side facing toward the > 
L_ seting, 


o-Set Type Oil pump 
Remove the cutter pin, seat, spring and valve 
Check the vatve for wear or damage. 


NOTE 


+_ Install the valve with the closed side facing the spring. 


STRAIGHT EDGE 


O-RING 


O-RING 


BODY 


VALVE 


SPRING 


WASHER 


dy 


CIRCLIP- 


COTTER 
SPRING PIN 
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OIL PUMP/OIL LINE BLEEDING 
(2-STROKE ENGINES) 


CAUTION 


+ Be sure to blead alt ar from tha oll system. Air in the oll! 
system will block or restrict oil flow and can cause | 
eerious ongine damage. 


NOTE 


* Bleed air fram the oil suction Tine and oil pump whenever 
the oil lines and pump have been removed, there isn oil 
in the tank, or there is ait in the oil fines. 

+ Bleed gir from the oil suction line and pump first, then 
bleed the oll outlet tine. 


SUCTION LINE, OIL PUMP BLEEDING 


Fil the oil tank with the recommended oii 
Place a shop towel around the oil pump 


Disconnect the oil lines from the ail pump, and fill the eump. 
with oll through the pump outlet 


Let off drip from the inlet line to expel any air thet may be in the 
Tine, and then reconnect the suction ling ta the pump inlet. 

If there is a bleed bolt, loosen it unti there are ne air bubbles in 
the oll coming out of the bolt hole, then retightan the bleed 
bot 


Check that there ig neo air in the oil line, 

Next, bleed air from the oll outlet line, 

QUTLET LINE BLEEDING 

Remove tha ail outlet line and close the intake pipe joint. 
Bend the ail outlet fine into 2 “U" form with both the ends 


parallal, and fill the oil outar line with clean il. 


Connect the oil outlet line to the oil pump joint. 


Start the engine and allow it to idle with the oil control lever in 
the fully open pasition, making sure that oil is flowing out of 
the oil autlet line 


A =I =e 
1 well verlated eres, Exhaust 
contains poisonous carbon monoxide ges that cen cause 

| __ tase of consciovsness and may lead to death. 


CAUTION 


= Run the engine at the lowest necessary 1pm level to 
avoid possible engine damage if oii flow is restricted. 


‘Stop the engine and again bleed air from the oll inlet fine and oll 
pump if oll does nat flow out within ong minuta. Then recheck 
ofl flow. 


Connect the oil outlet line to the intake pipe joint. 


‘OIL OUTLET LINE | 


OLIN 
LINE CLAMP. 


aN: 
outer une Neo 


RECOMMENDED 


os 
JOINT OF INTAKE PIPE 
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LUBRICATION 


OIL COOLER INSPECTION 


Check the oil line connections for leaks. 


‘Check the olf coolar for bent or collapsed fins, 

Streightan the bent or collapsed fins with = suitable, small, 
biade-tyne screw driver if necessary. 

Check the air passages for clagging or restriction 

Blow dirt out from betwaen core fins with compressed air or 
wash off dirt with water 


Se er 


4-12 Date of Issue: Sep., 1988 


© HONDA MOTOR CO., LTD. 


5. COOLING SYSTEM 


SERVICE INFORMATION 5-1 SYSTEM TESTING 57 | 
TROUBLESHOOTING 5-1 THERMOSTAT 5-8 
SYSTEM DESCRIPTIONS, 5-2 WATER PUMP 5-8 
COOLANT 56 | 


SERVICE INFORMATION 


| + Walt until the engine is coal before slowly removing the radiator cap. Removing the cap while the engine is hot and the 

| coolant is under peassure may cause serious scalding. 

[+ Radiator coolant Is toxic. Keep it away from eyes, mouth. skin and clothes. 

| = It any coolant gets in your ayes. rinse them with water and consult a dactor immediataly. f 
— Hf any coolant is swallowed, induce vomiting, gargle and consuht s physician immediately. 
— If sny coolant gets on your skin or clothss, rinse thoroughly with plenty of watar. 

[_1_KEEP OUT OF REACH OF CHILDREN 


© Add coolant at the reserve tank. Do not remove the radiator cap except te refill or drain the system. 
© Ait cooling system service can be made with the engine in the frame. 

© Avoid spilling coolant on painted surfaces. 

© After servicing the system, check for leaks with a cooling system tester. 

‘© Refer to section 25 for fan motor thermostatic switch and temperature sensor inspections. 


TROUBLESHOOTING 


Engine temperature too high 
Faulty teriperature gauge or gauge sensor {see section 25) 

‘Thermostat stuck closed 

Faulty radiator cap 

Insufficient coolant 

Passages blocked in radiator, hoses. ar water jacket 

Air in system 

+ Faulty cooling fan motor 

+ Faulty fan motor switch (ses section 25) 

+ Faulty water pump 


Engine temperatura toc iow 
+ Faulty temperature gauge or gauge sensor 

+ Theemostat stuck open 

+ Faulty cooling fan motor switch isee section 25) 


Coolant leaks 
+ Faulty pump mechanical seal 
+ Deteriorated O-rings 

Faulty radiator cap 
Damagad or deteriorated gaskets 
Loose hose connection or clamp 
Damaged or deteriorated hoses 
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COOLING SYSTEM 
ee se 
SYSTEM DESCRIPTIONS 


A liquid caoting system allows optimal engine operating temperature while praventing overheating and overcoating 
‘The coolant is pumped through the system by means of @ water pump. Combustion heat is absorbad by the coolant in the 
course af its passage through the water hosas, water jacket around the cylinder, and through the cylinder head, The cavlant 
then passes into the radiator through the thermostat and upper radiator hose. The hot coolant is couled by air in the course of 
its passage through the radiator and is then returned into the water pump through the lowet radiator hese 


SYSTEM FLOW PATTERNS 


TYPICAL 4-STROKE ENGINE 


RADIATOR 
cap 


COOLING FAN 
RADIATOR 


TYPICAL 2-STROKE ENGINE: 


cyunogr THERMOSTAT 


RESERVOIR 
TANK 
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COOLING SYSTEM 


RADIATOR 


Coolant temperature is decreased by dissipating heat into the 
air by means of the radiator fins as the coolant passes through j 
the sadiator tube. The larger the fin's surface area, the more 
the radiator exerts its caaling capacity 


It is important that air is permitted to pass through the radiator 
fins so that the heat is dissipated from the coolant to the fins 
and into the atmosphers. Crushed or twistad fins will not per- 
‘ait heat to be dissipated because of inability of the air to pass 
‘through them, resulting in lowered cooling capacity. If 1/3 or 
more af the fins are crushed or twisted, the fins should be 
Fepaited using a small flat blade scrawdriver. 


S 


S 


Ou 
< 


COOLING FAN 


Heat is dissipated into the atmosphere because of the 
ference in temperature between the air and the coolant which 
has absorbed the heat, 


If, however, the engine is not in operation (air around the 
radiator is stagnant) or when the atmospheric temperature is 
high. since the temperature difference betwaan the 
atomasphere and the coolant becomes smaller, heat dissipa 
tion is decreased, adversely affecting engine capacity. 


A cooling fan maintains the cooling performance under savere 
conditions. It foress alr ta flow through the radiator and around 


COOLING FAN 


=r 


AIR ABSORBED 
COOLANT HEAT 


— 


COOLED COOLANT 


the engine to dissipate heat, whether the machine is moving or 
nat, 


COOLING FAN SWITCH 


‘The fan switch automatically starts or shuts down the cooling 
fan dapending on the temperature of the coolant. While the fan. 
motor switch resistance is normally too high to conduct 3 cur- 
rent (when the coolant tempsrature is low], when the coolant 
‘temperature rises, tha switch resistance is reduced enaugh to 
conduct current and causes the coaling fan to turn. 
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COOLING SYSTEM 
SS es ed 


RADIATOR CAP 


‘The boiling point of the coofant may be increased by providing 
2 pressure-type cap (heraatter, radiater cap} on the caolant in- 
let. The radiator cap serves ta increase the coolant 
temperature as well 3s to retain pressure in the cooling 
systam, 


Coolant hailing point {Coolant of 50-50 mixture}. 


‘At atmospheric pressure: approximate 100°C (212°F) 
Under 12.8 psi (0.9 kg/em’l pressure: 
‘approximate 125°C (257°F) 


[a 


As the coolant temperature increases, the difference in 
temperature between the coolant and atmosphere becomes 
greater, 

Duo to the pressurized system. coolant vapor loss is preventad 
while the cooling effect is enhanced. 


‘The radiator cap is provided with a pressure vaive and vent 
valve which maintain the pressure in the caoling system at a 
constant level 


I'the pressure in the cooling system is increased due to the ine 
crease in coolant temperature, the pressure is kept constant 
by means of a pressure valve 


Hf the pressure exceeds the prescribed {imit, the pressure valve 
is opened so that the pressure in the cooling system is 
regulated by releasing the coolant (whose volume has axpand- 
ed due to the increase in temperature). The pressure at which 
the pressure valve begins to open fs called the radiator valve 
opening pressure 


‘When the coolant temperature is dacreased after shutdown of 
the engine and the cooling system pressure is reduced {with 
the coolant voluma contracted), the vent valve is opened by 
‘atmospheric pressure and coolant fram the reserve tank flows 
back into the cooling systam, 


PRESSURE 


VENT 


VALVE 
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COOLING SYSTEM 


RESERVE TANK 


As explained in the preceding paragraph “Radiator Cap", tha 
reserve tank serves to temporarily store the reserve volume of 
the coalant. 

This aids ta contral the coolant level in the cooling system. The 
reserve tank is connected to the radiator by means of a siphon 
tube. 


THERMOSTAT 


The thermostat is installed between the water jacket of the 
cylinder head and the radiator 


Tha thermastat helps warm up the engine by preventing 
coolant circulation when the temperature of the engine 
feoolant) is low by closing 2 valve. 


It is an automatic valve designed so that when the engine 
temperature increases, thermostat wax expands to open the 
valve, allowing the coolant to circulate through the radiator. 


Even if atmospheric temperature varies, the thermostat con- 
trals the engine temperature at 2 constant level. 


Leaving the thermostat open allows the coolant to circulate 
faven at low temperatures. This prevents optimum engine 
operating temperature and leads to overcooling. 


Leaving the thermostat closed contributes to overheating, 
since it prevents coolant circulation and prevents the radiator 
trom dissipating the heat if the engine temperature excasds 
the critical limit 


WATER PUMP 


‘The water pump prompts the natural circulation of the coolant 
in the coaling system, which is carried out by convection. It 
also feeds the coolant uniformly te the cylinder and cylinder 
head water jacket so that effective cooling is maintained even 
if the radiator capacity is reduced. 


‘When the impeller tums, cantrifugat force draws the coolant 
thraugh the water pump inlet and discharges it into the 
engine's water jacket. 


COLBENGINE: TO RADIATOR 


FROM CYLINDER 
HEAD. 


HOT ENGINE TO RADIATOR 


FROM CYLINDER HEAD 


TO ENGINE 
(CYUNDER) 


WATER PUMP 
IMPELLER 
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COOLING SYSTEM 


COOLANT 


PREPARATION 


| av sonnc I 


Ra 
mouth, skin and clothes. 
— lt any coolant gets in your eyes, rinse them with 
water and consult a doctor Immediately 
— If any cociant is swallowed, induce vomiting. garsle 
and consult a physician immediately. 
— Hf any coolant gets on your ékin or clothes, rinse 
thoroughly with planty of water. 
+_KEEP QUT OF REACH OF CHILDREN 


NOTE 


+ The affectiveness of coolant decreases with the ac- 
cumulation of rust or if there is @ change in the mixing 
Proportion during usage. Therefore, for best perfor- 
mance change the coolant regularly as specified in the 
maintenance schedule. 

+ Use coolant designed for use in aluminum engines 
(ethylene glycol base solution! 

+ Mix only distilled, low minerat water with the antifreeze. 


Mix the distilled water and ethylene giycal base solution with 


about 5°C [41°F] of tolerance in respect to the minimum 
temperature 


RECOMMENDED MIXTURE: 
50/50 [Distilled water and coolant) 


REPLACEMENT 


CAUTION 


+ Wait untll the engine is cao! befora servicing the cooling 
system. Removing the radiator cap while the engine is 
hot and tha coolant is under prassure may cause serious 
scel 


Refil the reserve tank with new coolant. 


Remove the cootant reserve tank. Empty the coolant and rinse 
the inside of the reserve tank. 


Remove the radiator cap and drain boltis), and drain the 
coolant. 

Reinstall the drain bottish. 

Refer to the Model Specific manual for drain holt locations. 


Pour the recommended coolant through the radiator filler 
‘opening up to the filler neck. 


Reinstall the reserve tank and fil it to the upper level line with 
fresh coolant. 


Bleed air from the system. 


ror coolant is toxic. Keep it away from eyes, 


ANTIFREEZE 
SOLUTION 


(ETHYLENE 
GLYCOL BASE 


SOLUTION LOW MINERAL 


oR 
DISTILLED WATER 


cCoLant 
% 14 


RADIATOR, 
CAP 


DRAIN BOLT 
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COOLING SYSTEM 


AJR BLEEDING FILLER NECK 


RADIATOR CAP 
Shift the transmission foto noutral. 


Start the engine and run it at idle for two to three minutes. 
Snap the throttle. 3 4 times to bleed air from the system. 
Stop the engine and add coolant up te filler neck. 


Check the caolant level of the reserve tank and fit to the upper 
level if the level is tow. 


SYSTEM TESTING 
HYDROMETER TEST 


Check the coolant gravity using a hydrameter. 
Lock for contamination and replace Ihe coolant if necassary. 


Coolant gravity chart 


COOLANT TEMPERATURE 7 : 
scrri| 2 8 | 10 15 | 20 | 26 : 30 35 | 40 | 4s | 50 


\=<-—v=-———____—__| 432) | (4a) | 450) + (69) | GB) | (7) | ese 4951 | 104) | (113) | 1122) 
COOLANTRATIO % i 


5 71608 | 7.008] 1'608 [1.008 | 1007 | 1.008 1.008 
 aeneT Tore 1.017! 1.017 [2016 
rr 111,028 | 1.027 | 5.026 | 1.025 
20 7.086 11.036 | 1.023 
iceaeeae "oss | 1088 1.040 | 1082 
30 1.055 | 1.052 1.051 [1.048 
35 1.053 | 1.062" 1.080] 1-058 
a a0) 1.072 |1.07071.086 | 1.068 
a5 1.080 [1.078 [1.076 | 1.074 1088 
20 1.088 [1.0861 1.082 [1-050 Lov, 
a h.083 | to9t [1.088 1078 
C 60 ‘i086 [1.095] 1.082 1083 
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COOLING SYSTEM 


RADIATOR CAP TEST 


Test the radiator cap using the cooling system tester. 
Replace the cap if the ralief pressure is tac high ar too low, orif 
the cap does not hold the specified pressure for at [east 6 
seconds, 


NOTE 


* Before installing the cap on the tester, wet the sealing 
surfaces with clean water. 


SYSTEM PRESSURE TEST 


CAUTION 


| * Exseding the radiator cap relief pressure cen damaye | 
coofiag system components. 


Check that the system holds the specified pressure for at least 
6 seconds. 


if the system will not hold the specified pressure, chack the 
following and correct as necessary. 

— All hose and pipe connections 

— Water pump installation 

— Water pump seal (for laakage) 


THERMOSTAT 


Remove the thermostat (refer to the Mode! Specific manual). 


Inspect the thermostat visually for damage. 
Suspend the thermostat in heated water to check its 
operation, 


NOTE 


[ Rabiaton cap COOLING SYSTEM TESTER 


(COMMERCIALLY AVAILABLE} 


‘COOLING SYSTEM TESTER (COMMERCIALLY 
AVAILABLE) 


THERMOSTAT 


THERMOMETER 


+ Donotlet the thermestat or thermometer touch the pan, 
or you will get false readings. 

+ Replace the thermostat if valve stays open at room 
temperature, ort it respands at temperatures other than 
‘those specified 

+ Check for the correct valve lift temperature with the 
water hested to oparating temperature for 5 minutes. 
Refer ta the Model Specific manual for the specific 
temperature. 


Reinstall the thermostat. 


WATER PUMP 
MECHANICAL SEAL INSPECTION 


inspect the telltale hola for signs of coolant leakage. 
It there is leakage, the mechanical seal is defectiva and must 
tbe replaced. 


See the Model Specific manual for mechanical seal ceplece- 
ment procedures 


If the mechanical seal is the but in type, the water pump must 
be replaced as an assembly. 


WATER PUMP. 


TELLTALE HOLE 
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COOLING SYSTEM 


REPLACEMENT 
Drain the engine oil and coolant, 
Remove the water pump mounting bolts. 


Disconnect the water hoses and by-pass tube, then remove 
the watar pump. 


Remove the bolts and separate the pump cavar from the body. 
Replace the water pump with new one. 


Install a new O-ring into the graove in the pump cover, then in- 
stall the cover on the pump. 


Install a new O-ring onto the water pune. 


Align the water pump shaft groove with the water pump drive 
shoft and install the water pump. 


Tighten the pump mounting bolts 
Connect the water hases and secure the bands and clamp. 


Fill the cooling system and add the recommended engine oi 


BY-PASS TUBE 


O-RING 
TRaplacet 


(Replace? 


WATER HOSE 


BY-PASS TUBE 
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6. EXHAUST SYSTEM 


SERVICE INFORMATION 61 SYSTEM DESCRIPTION 62 | 
TROUBLESHOOTING 64 +4 


SERVICE INFORMATION 
| warn ca 


* Serious burns may rasult If the exhaust system is not allowed to cool before camponents are removed or aer 


© Always replace the exhaust pipe gasket when removing the exhaust pipe from the engine 

** Note the positions of the clamps installed between the exhaust pipe and muffler, the tab on the clamp should align with the 
groove on the muffler. 

© When instaling the exhaust system, install al the fastners loosely. Always tighten the exhaust clamp nut first, then 
tighten the mounting fastners. If you tighten the mounting fasteners first, the exhaust pipe may not suat properly 

© Always inspect the exhaust system for leaks after installation. 


TROUBLESHOOTING 


Excessive exhaust noise 
+ Broken exhaust system 
+ Exhaust gas leaks 


Poor performance 
+ Deformed exhaust system 
+ Exhaust gas leaks 

+ Clogged muftier 
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EXHAUST SYSTEM 


Ts 


SYSTEM DESCRIPTIONS 


‘The exhaust system serves other function in addition to discharging the exhaust gas. 

Since the exhaust gas discharged from the exhaust part is pressurized and very hot, it swells suddenly and produces a loud 
noise If it is discharged from the exhaust port directly into the atmosphere. It also lowers the exhaust efficiency as the gas is 
diffused from the exhaust part. To prevent the above problems, the exhaust gas is drawn from the exhaust port into the muf- 
fier to be swelled and is discharged into the atmosphere after its temperature and pressure are lowered. By varying the sizes 
and diamsters of sections of the exhaust system, the sit/fual mixture can be drawn into the cylinder more effectively. Thvs is 
called the EXHAUST PULSE SCAVENGE EFFECT. Utilizing this effect in exhaust system design results in significant im. 
Bravements in engine performance. especially on 2-stroke engines. 


EXHAUST PULSE SCAVENGE EFFECT 


‘When the exhaust valve {or port} opens with the engine on the 
exhaust stroke, the exhaust gas flows rapidly from the ex- 
‘aust pert into the muffier. At the end of the exhaust stroke, an 
the gas flow slows down, but due to the inertia of liquid mass, 
pressure in the cylinder goes down below the atmospheric 
Pressure; in other words, negative pressure is appiled to the 
ceylindar for a short time. As the Intake vaive {or scavenge port} 
opens, the air/fuel mixture quickly drawn into the cylinder. 


NEGATIVE PRESSURE 
AT END OF EXHAUST 
STROKE 


‘The discharged gas flows through the muftler forming a high [ EXHAUST VALVE OPENS 
speed pressure wave. Due to the inertia of liquid mass, 
negative pressure is applied to the exhaust port where the 
pressure wave had passed. When the exhaust valve (or port] 
‘pens on the next exhaust stroke, the exhaust gas is drawn 
‘ut by the negative pressure, and the exhaust efficiency is 
improved. 


PRESSURE WAVE 


NEGATIVE PRESSURE 
AT EXHAUST PORT 
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EXHAUST SYSTEM 


On 2-stroke engines, thera is the possibility that the air/fuel 
mixture that was scavenged just before tha and of the exhaust 
stroke may leak aut to some degree and be discharged into the 
exhaust port 

‘The gas is discharged into the muffler, forming 2 high pressure 
wave, This pressure wave impacts against the taper at the end 
of the muffler, rebounds, and applies a positive pressure to the 
exhaust port, The air/fuel mixture that was about to be 
discharged before the exhaust part clases is thus forced back 
ima the cylinder and the exhaust pulse scavenge effect is 
improved. 


Since the pressure wava cycle changes in accordance with the 
change in engine speed, the exhaust pulse scavenge effect is 
not always as effective as it could be at all engine speeds. 
‘The exhaust pulse scavenge effect is regulated to 2 cartsin 
range of engine speed. Therefore, the exhaust system is 
dasignad to be most effective and mast suitable for each 
model, depending an its intended use. 

Note that if the exhaust system is deformed due to denting or 
exhaust gas leakage, it can effect the exhaust pulse and result 
in a drop in engine horsepower, 


COMMON EXHAUST PIPE 


‘The muffier of the conventional 4-stroke muhicylindar engine 
uses an independent pipe for each cylinder, but most recent 
models adopt a common exhaust pipe for all cylinders. 

The new system features a system in which the exhaust pipes 
Join in tha exhaust chamber, and another in which the exhaust 
pipes are directly joinad. In both systems ges pressures ex- 
hausted from individual cylinders intermingle. The pulse wave 
in the muffler, generated by the staggered combustion in ad- 
joining cylinders, promotes the “pulse scavenge effect”. 
which increases exhaust sneray absorption and reduces ex- 
aust ncise effectively. The resulting smaller muffler has @ 
decreased capacity and increased silencing capability, due to 
the reduced weight and decreased volume 

‘The method of exhaust pipe connection depends an the 
eylinder arrangement or the required engine characteristics. 
For exempte, an inline four cylinder engine can be connected 
with ““4-into-1”" system or '“4-2-2” system etc. 


AIR/FUEL MIXTURE 


PRESSURE 
WAVES 


TAPER OF THE 
EXPANSION 
CHAMBER 


4into-1 EXHAUST 
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7. EMISSION CONTROL SYSTEMS 


SERVICE INFORMATION 7-1 SYSTEMINSPECTIONS 7s | 
TROUBLESHOOTING 7-1 EMISSION CONTROL INFORMATION j 

LABELS 79 
SYSTEM DESCRIPTIONS 72 


SERVICE INFORMATION 


To provon age, be Suet eave the dapat Gare clea aan Gt passages with Gomes ls] 


* All hoses used in the secondary air supply and evaporative emission control systems are numbered for identification. When 
connecting one of these hases, compare the hose number with the Vacuum Hose Routing Diagram Label (Refer to the 
Modal Specific manual} 

© Refer to the Model Specific manual for emission control system application. 


TROUBLESHOOTING 


Engine stalls, hard to start, raugh idling 

+ Purge contral valve faulty 

+ Air vent cantrot valve faulty 

+ Hoses in the emission control system faulty 


Afterburn when engine braking is used 
+ Secondary air supply system faulty 
+ Hoses in emission control system faulty 


Poor performance (driveability) and poor fuel economy 
+ Faulty air vent control valve 
+ Damagedimisconnected emission contro system hoses 
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EMISSION CONTROL SYSTEMS 


SYSTEM DESCRIPTIONS 


The U.S. Environmental Protection Agency and Califarnia Air Resources Board {CARB) require manufacturars to certify that 
their motorcycles comply with applicable exhaust emissions standards during their useful life, whan operated and maintained 
according to the instructions provided. and that motorcycles built after January 1. 1983 comply with applicable noise emis. 
sian standards for ane year or 6,000 km {3,730 miles) after the time of sale to the ultimate purchaser, when operated and 
maintained accerding to the instructions provided. Compliance with the terms of the Distributor's Warranties for Honda 
Motorcycle Emission Control Systems is nacessary in order to keep the emissions systam warranty in effect, 


SOURCE OF EMISSIONS 


The combustion process produces carban monoxide and hydrocarbons. Control of hydrocarbons is very important because, 
undar certain conditions, they react to form photochemical smog when subjected to sunlight. Carbon monoxide does not 
react in the same way, but It is toxic 


Honda Motor Co., Ltd. utilized lean carburetor settings as well as other systems, to reduce carbon monoxide and 
hydrocarbons. 


CRANKCASE EMISSION CONTROL SYSTEM 


The cronkease emission cantrot system routes crankcase emissions thraugh the air cleaner and into the combustion chamber. 
Condensed crankease vapors are accumulated in an air/oil separator and drain tube which must be emptied periodically. Refers 
to the Maintenance Schedule for each model. The drain tube needs to be checked for oil accumulation more frequentiy if the 
machine has been consistantly ridden at high speeds or in rain 


‘AIR CLEANER 


AIR/OIL SEPARATOR, 


‘TRANSPARENT SECTION 


DRAIN TUBE 


DRAIN PLUG. 


<== FRESH AIR 


— slow-sy cas 
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EMISSION CONTROL SYSTEMS 
EXHAUST EMISSION CONTROL SYSTEM {SECONDARY AIR SUPPLY SYSTEM) 


‘The exhaust emission camtrol systam is composed af lean carburetor settings and ne adjustment should be made except idle 
speed adjustment with the thrattie stop screw. 


‘The exhaust emission control system consists of a secondary air supply system which introduces filtered air into the exhaust 
gases in the exhaust port. Fresh air is drawn into the exhaust port whenever there is a negative pressure pulse in the exhaust 
system. This charge of fresh air pramates burning of the unburned exhaust gases and changes a considerable amount of 
hydrocerbons and carbon monoxide into relatively harmless carbon dioxide and water. 


4 reed valve prevents reverse air flaw through the system. The air injection control valve reacts to high intake manifold 
vacuum and will cut off the supply of fresh air during engine deceleration, thereby preventing afterburn in the exhaust 
system. 


No adjustments to the secondary air supply system should be made, although periodic inspection ot the components is 
recommended. 


AIR INJECTION 
VACUUM TUBE CONTROL VALVE AIR CLEANER: 


\ 


EXHAUST PORT 


\ 


Vo. 


REED VALVE 
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EMISSION CONTROL SYSTEMS 


EVAPORATIVE EMISSION CONTROL SYSTEM {California model only) 


All Handa motorcycles and scooters sold in California for street use comply with the California Air Hesowces Board re 
quirements for evaporative emission regulations. 


Fuel vapor from the fuel tank and carburetors is couted into the charcoal canister where it is absorbed and stored while the 
engine is stopped. When the engine is cunning and the purge control diaphragm valve is open fuel vayor m the charcoal 
‘Sanister is drawn into the engine through the cetburetor. At the same time. tha air vent contol valva is open and air ie drawn 
into the carburetor through the valve. 


CARBURETORS 


PURGE CONTROL 
VALVE 


=AL St 
DRAIN 
CHARCOAL 
CANISTER 


AIR VENT 
CONTROL VALVE 


arn VENT CONTROL 
valve 
TEA ar etcwe srom 


TO OPEN 
AiR 


<5: FRESH AIR 
+ FUEL VAPOR 


NOISE EMISSION CONTROL SYSTEM 


TAMPERING WITH THE NOISE CONTROL SYSTEM IS PROHIBITED: Federal law prohibits the following acts or the causing 
thereof: (1) Tha ramoval or rendering inoperative by any person, ather than far purposes of maintenance, repait or replace, 
‘ment, of any devica or element of design incorporated into any new vehicle for the purpose of noise control prior to its sale or 
delivery to the ultimate purchaser or while itis in use: or (2) the use of the vehicls after such device or element of design has 
been ramaved or rendered inaperative by any person. 


AMONG THOSE ACTS PRESUMED TO CONSTITUTE TAMPEHING ARE THE ACTS LISTED BELOW: 
4, Removal af, or puncturing the muffler, baftlas, header pipes or any other component which conducts exhaust gases. 


2, Removal of. or puncturing of any part of the intake system. 


Lack of proper maintenance. 


» 


Replacing any moving parts of the vehicle, or parts of the exhaust or intake system, with parts other than those specified 
by the manufacturer. 


a 
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EMISSION CONTROL SYSTEMS 


SYSTEM INSPECTIONS 


EVAPORATIVE EMISSION CONTROL 
SYSTEM (California model only) 


Check the system hasas for deteriorstion, clogging, damage, 
and loose joints and connections. 


Replace any hose that shows signs af damage or deterioration. 


Check the canister far cracks or damage. 


PURGE CONTROL VALVE {PCV} 


NOTE 


+The purge contral valve should be inspected if hot restart 
is difficult. 


Disconnect the PCV hosas from their connections and remove 
the PCV from its mount. Refer to the vacuum hase routing 
diagram label for hose connections. 


Connect 2 vacuum pump to the hase that goes to the vacuum 
Cuba Fitting, 


Apply the specified vacuum to the PCV. 


=] : a 
VACUUM PUMP sT-aH.260.MC7 To CARBURETOR 
(USA. only (pov OurPuT POR 


SPECIFIED VACUUM: 259 mm (9.8 in} Hg 


The specified vacuum should be maintained. Replace the PCV 
if vacuum is not maintained 


Remove the vacuum pump and connact it to the hose fitting 
{PCY output port] thet goas to tha carburetaris). 


NOTE 


1 the FCW fas two howe figs Ut go to Ue eat'| 
buretore, connect the blocked tube ante the other fi 
tng t proven i leaks 


Apply the specified vacuum to the PCV, 
SPECIFIED VACUUM: 250 mm (8.8 in} Hg 


‘The specified vacuum should be maintained, Replace the PCV 
it vacuum is not maintained, 


Date of Issue: Sep.. 4988 
© HONDA MOTOR CO., LTO. 7-5 


EMISSION CONTROL SYSTEMS 


‘Connect @ pressure pump to the hose fitting that goes to the _[ TO CARBURETOR, TO CANISTER: 
charcoal canister. (PCV OUTPUT PORT) (PCV INPUT PORT} 
PRESSURE 


NOTE 


+ If the PCV has two hose fittings that go ta the charcoal 
canister, connect the blocked tube onto the other fitting 
to prevent air leaks. 


While applying the spacified vacuum to the PCV hose that 
oes to the vacuum part, pump air through the canister hose. | TO VACUUM PORT 
Air should flow through the PCV and out the hose that goes 10 


the carburetor. Repiace the PCV if air does not flow out. vacium 
i PUMP 
PRESSURE PUMP ‘ST-AH-255-MC7 
U.S.A. only} 


CAUTION 


[+ Damage to the purge control valve may result from use 
of a high pressure ait source. Use a hand-oporated pit 
(_pume only. 


Remove tha pump, install the PCV an its mount. route and 
reconnect the hosas according to the vacuum hese routing 
diagram label. 


AIR VENT CONTROL VALVE (AVCV) 


70 
Vacuus 
nore ton 
+ The air vent control valve should be inspected if engine er saad 
resto saith ; 
Disconnect the AVCV hoses from their connections and a 
remove the AVCV from its mount. Refer to the vacuum hose. | — 
routing diagram label for hose connections. VACUUM 
PME at 
Connsct e vacuum pump to the hese thet goes tthe vacuum Le 
fue fing. 
VACUUM PUMP ST-aH 260.MC7 
Apply the specified vacuum to the AVCV. 
SPECIFIED VACUUM: 250 me 19.8 i) Hg 
‘The specified vacuum should be meintained. Replace the 
AVCWif vacuum s net maintained 
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EMISSION CONTROL SYSTEMS 


Connect the vacuum pump to the sir vant fitting on the AVCV. 
‘that goes to open air. 


NOTE 


+ If the AVCV has two hose fittings that go te open air, | 
‘connect the blocked tube onto the other fitting to pre- | 
vent air leaks. 


Apply vecuum to the AVCV. The vacuum should hold steady. 
Replace the AVCV if vacuum leaks. 


Connect the vacuum pump fo the hose that goes to the 
vacuum tube fitting. 


VACUUM PUMP ‘ST-AH-260-MC7 


(U.S.A. only) 


Connect the pressure pump te the air vent fitting onthe AVCV. 
that goes to open air 


PRESSURE PUMP ‘ST-AH-255-MC7 


{U.S.A. only) 


NOTE 


ol 
= 


AIR VENT 
PORT 


VACUUM 
PUMP. 


TO VACUUM 
PORT 


AIR VENT PORT 


PRESSURE 
PUMP. 


[+ Ifthe AVCV has two hase fittings that go to open air, - 
connect the blocked tube onto the other fitting to pre- 
vent air leaks. 


‘While applying the vacuum to the AVCV hose that goes to the 
vacuum tube fitting, pump air through the air vent fitting. 

Air should flow through the AVCV and out the hose that goas 
to the carburetor, 


CAUTION 


[+ Damage to the air vent control valve may result from use 
af a high pressure air source. Use a hand-operated air 
i pump onty, 


Plug the hose that goes to the carburetor. 
NOTE 


+ If the AVCY has two hose fittings that go to open air, 
| connect the blocked tube onto the other fitting to pre- 
[vent air leaks. 


While apptying vacuum to the AVC hose thet goss to the 
vacuum tube fitting, apply ait pressure to the air vent fitting. 


It should hold steady. 
Feplaca the AVCY if pressure is not retained. 


Remove the pumps, install the AVCV on its mount, route and 
reconnect the hoses according to the vacuum hose routing 
diagram label. 


= 


VACUUM 
PUMP 


enessune 
PUM 
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EMISSION CONTROL SYSTEMS 


SECONDARY AiR SUPPLY SYSTEM 
Start the engine and watm it up to operating temperature. 
‘Stop the engine and cemove the air cleaner element. 


Check that the secondary air intake ports are clean and free of 
carbon deposits 


Check the raed valve in the secondary air passage if the ports 
are carbon fouled. 


Disconnect the air cleaner-to-air injection cantrol valve hose 
from the air cleaner case. 


Famove the vacuum tube fram the carburetor intaka pipe; in- 
stall a plug to keep air fram entaring 
Connect @ vacuum pump to the vacuum hose 


VACUUM PUMP ‘ST-AH-260-MC7 
(U.S.A. only? 


Start the engine and open the throttle slighty to be certain that 
air is sucked in through the air ciganer-to-AICY hose 


If sir is not drawn in, check the air cleaner-to-AICV hose and 
vacuum hase for clogging 


With the engine running, gradually apply vacuum te the 
vacuum hose. 


Check that the sir intake port stons drawing ait 
vacuum does not bleed, 


and thet the 


SPECIFIED VACUUM: Refer to the Model Specific manual 


Hf airis still drawn in, or if the specified vacuum is nat maintain- 
ed, install a new AIC 


If afterburn occurs on deceleration, even when the secondary 
air supply system is normal, check the slaw air cutoff valve for 
correct vacuum operation. 


SECONDARY 
AIR INTAKE PORT 


REED VALVE 


REED VALVE 


HOSE 
(AIR CLEANER-TO-AICV 
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REED VALVE 


NOTE 


Certain types of secandary air supply systems have the 
reed valve built in the AICV. Refer to the Model Specific 
manual far reed valve location 


Remove the reed valve covers and reed valves. 


Check the reeds for damage or fatigue, and replece if 
necessary. 


Install a new reed valve if the seat rubber is cracked or damag- 
ed, oF if there is clearance between the reed and seat. 


CAUTION 


+ Disassembling or bending the reed stoppar ar raed vaive 
will damage 

+ Replace the reed valva as a unit If the stopper, reed, or 

seat is faulty. 


EMISSION CONTROL INFORMATION 
LABELS 


Labels for the emission control system consist of three kinds 
af information labels as described below. 


1. Emission control information label 
— Gives basic tune-up specifications. 


2. Emission control information update tebet 
— After making a high altitude carburetor adjustment, at- 
tach this label at the specified location. 
Instructions for obtaining the update label are given in 
Service Letter No. 132 


3. Vacuum hose routing diagram labet {Californis model only 
— Route the vacuum hoses as shown on this tebel, 
On ater '85 models, sll hoses usad in the secondary air 
supply and evaporative emission systems are numbered 
far idemtfication, so compare the hose number with this 
label when connecting one of these hoses. 


NOTE 


TT Refer to the Modal Specific manual for the location of 
each label 


EMISSION CONTROL SYSTEMS 


REED VALVE REED STOPPER 


Reeo i 


EXAMPLE: 


ras a 
in ee 

a © 
renee eet are, 
SETS Se SR 
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8. FUEL SYSTEM 


SERVICE INFORMATION 8-1 FUEL AUTO VALVE 8.8 
‘TROUBLESHOOTING 8-2 CARBURETOR DISASSEMBLY; 

SYSTEM DESCRIPTION aa, NSFECTION a3 
ACOH RAAT OH PUNE 9.7 CARBURETOR ASSEMBLY 814 
Rin GUT DFE CALE a7 PILOT(ORAIR) SCREW ADJUSTMENT 3-18 
(eee age a7 ACCELERATORPUMP ADJUSTMENT 8-24 
ecine eg HIGH ALTITUDE ADJUSTMENT 8-24 


SERVICE INFORMATION 
| awarun = 


[+ Gasolina is extramoly flammable and is explosive under certain conditions. 


© Work in a well ventilated area. Smoking or allowing flames or sparks in the work area or where gasoline is stored can cause 
a fire ar explosion 


CAUTION 


ing the contro! cables will impair smooth operation and could cause the cables to stick or bind, resulting 

in loss of vehicle control. 

+ Be sure to remove the diaphragms before cleaning sit and fuel passages with compressed air. The diaphragms might be 
damaged. 


© Refer to Model Specific manual for carburetor and reed vatve removal/instellation. 
‘When disassembling fuel system parts, note the locations of the O-rings. Replace them with new ones on reassembly. 

© Before disassembling the carburetor, place a suitable containes under the carburetor drain bolt laasen the bolt and drain the 
carburetor. 

© After removing the carburetor, wrap the intake port of the engine with ¢ shop towel or cover it with piece of rape to pre- 
vent any foreign material from dropping into the engine. 


NOTE 


+ If vehicle is to be stored for more than ene month, drain the float bowls. Fuel left in the fleat bowls may cause clogged 
jets resulting in hard starting or poor driveability. 


FUEL FRESHNESS AND TROUBLESHOOTING 


Engine performance is dirsctly related to the quality and freshnass of the gasoline consumed. Therefore, it is important to be 
sure the fuel within the motorcycle, scooter or ATV you are servicing is usable for your testing procedures. You may save 
valuable troubleshooting time by replacing fuel if its quality or age is in doubt. 


Detonation (or pinging) on acceleration is an indication that the fuel is either not of goad quality or is tao Jaw in ectane rating 
fos your application. 


Fuel should be no more than six to eight weeks old in the case of a minor performance problem, and no more than three 
‘months old in the case of more serious performance problems. 
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FUEL SYSTEM 


TROUBLESHOOTING 


Engine won't start 
+ No fuet to carburetor 
— Fuel strainer clogged 
— Fuel tube clogged 
— Float valve stuck 
— Float level misadjusted 
— Fuel tank breather tubs for hole) clogged 
— Fuel pump malfunction 
~ Fuel auto valve malfunction 
* Too much fuel getting to the engine 
— Air cleaner clogged 
— Flooded carburetor 
+ Intake air leak 
+ Fuel contaminatadideteriorated 
+ Slow circuit oF bystarter circuit claaged 


Lean mixture 
+ Fuel jats clogged 

+ Float valve faulty 

+ Float levet too low 

+ Fuel line restricted 

+ Carburetor aw vent hole (or tube} clagged 
+ Intake air leak 

+ Fuel pump malfunction 

+ Fuel auto valve malfunction 

+ Vacuum piston faulty (CV type only} 

+ Throttle valve faulty 


ich mixture 
+ Choke valve or bystarter valva in ON position 
+ Float valve faulty 

+ Float Feval too high 

+ Air jets clogged 

+ Air cleaner element contaminated 

+ Flooded carburetor 


Hasitation during accelaration 
+ Accelerator pump malfunction 


Engine stalls, hard to start, rough i 
+ Fuel line restricted 

+ Ignition malfunction 

+ Fuel mixture 100 leanitich 

+ Fuel contaminated/detariorated 
+ Intake air leak 

+ Idle speed misadjusted 

+ Fuel pump malfunction 

+ Fuel auto valve malfunction 

+ Air screw or pilot screw misadjusted 

+ Slow circuit or bystarter circuit clogged 

+ Float fevel misadjusted 

+ Fuel tank breather tube (er hele) clogged 

+ Air vent control valve faulty 

+ Hoses of the emission contrel system faulty 
+ Purge conirol valve faulty 


ing 


used 


+ Air cut-off valve malfunction 
+ Lean mixture in slow circuit 

+ Secondary air supply system fauity 

+ Hose of emission control system faulty 


Backfiring oF misfiring during acceleration 
* ignition system faulty 
+ Fuel mixture 109 dean 


Poor pertormance idtis 
+ Fuet system clogasd 

+ Ignition malfunction 

+ Faulty air vent control valve 

+ Damaged/misconnected emission control system hoses. 


‘lity! and poor fuat eecnomy 
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FUEL SYSTEM 


SYSTEM DESCRIPTION 
CARBURETOR 


As the piston begins its dascent at the start of the induction 
hase (the period when the air-fuel mixture is drawn ini, 
pressure in the cylinder drops, causing ais to flow from the air 
cleaner, through the carburetor and into the cylinder. The 
function of the carburetor is to atomize the fuel and create an 
air-fuel mixtura. 


As in the figures on the right, air drawn into the carburetor 
passes through constriction A. where it gains speed. The con- 
striction is known as the venturi section of the carburetor. This, 
increase in flow speed is accompanied by e fall in pressure in 
the venturi, which is used fo draw off fuel from the outlet. Tha 
fuel is atomized as it is drawn into the venturi undar the 
fluange of atmospheric pressure, and is mixed with the incom- 
ing aie 


Carburetors ara also equippad with mechanisms for regulation 
of the air and mixture volumes. A throttle valve is used to 
ragulate the flow of air-fuel mixture, and a choke is included 
for adjusting the air flow under starting conditions. 


‘Types of carburetors 

Carburetors which alter the diameter of the vantud by throttle 

valve movement ara known as variable venturi types. Honda 

uses this kind of carburetor on its motorcycles and scooters. 

Carburetors in which the venturi diameter is not altered are 

called fixed venturi type carburetors. The variable venturi con- 

tinuousty changes in diameter from low to high speed in pro- 

Portion to the intake air volume to give smooth aspiration at 

low speeds and improved pawer output in the high speed 

range. Honda matorcycies, scooters and ATVs use one of two 
variable venturi designs. 

1. The constant venturi type (CVI: the venturi dismeter is 
altered automatically by vacuum piston that rises and fabs 
to alter the diameter. {The throttle valve is installed as 
separate mechanism. 

2. Tha piston valve or fiat slide type: a throttle-controlled 
piston is used to alter the venturi diameter. 


Principle of the vacuum piston operated CV type 
As the engine is started end the throttle valve opens. the air 
flow in tha main bore exerts a strong negative pressure on the 
tower section of the vacuum piston (see Carbureter theoryl. At 
this point air is drawn out of the carburetor’s vacuum chamber 
and pressura in the chamber drops. The diaphragm is Hited due 
to atmospheric pressure, and the vacuum piston is raised. 
When the throttle valve is closed, sis flow in the main bore is 
obstructed. Pressuze returns to that of the atmosphare and the 
vacuum piston is lowated by spxing force. 


VENTURI 


=< 
ATMOSPHERIC __ 


BY 


Large drop in pressure 


El Parsgue 


% 


Small drop in pressure 


AIR FLOW 


Fuel 


THROTTLE VALVE 


‘ATMOSPHERIC 
PRESSURE 


ev TYPE 
VACUUM PISTON 
THROT 

VALVE 


Ps’ 


TON VALVE TYPE 


TLE 
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‘Operation of systems 
‘The carburetor is comprised of a starting system which uses 
either a choke valve of bystarter vaive, 2 float system for fuel 
supply, and slow and main jet systams etc. 


‘Tha fuel supply system varies with the degree of throttle apen- 
ing and regulates fuel according to a slow system at low throt- 
tle openings (throttle opening: fully closed to 1/4 open. At 
medium throttle openings (opening: 1/8—3/43, the main 
system's jet needle is used to regulate the fuel. The straight 
section of the jet needle regulstas at 1/8—1/2, and the jet nee- 
dle clip position or jet nesdle tapered section diameter 
regulates at 1/4 - 3/4, When the thrattie is fully open factually 
arenge of 1/2.- fully open) the fuel is ragulated by the main jet 
of the main system. 


Float system 
The flost chamber holds a constant level af fuel in order that 
the engine may be provided with a stable supply of the re- 
quired air-fuel mixture. 


As fuel is consumed and the level in the chamber falls, the 
float and float valve are lowered and the chamber is in 
mediately refilled to a specified level, A rise in fuel level causes 
the float and its valve to rise, the valve contacts the valve seat 
and the tusl supply is cut off. This operation is repezted con- 
tinually as the engine is run. 


The float valve contains a spring which lightly depresses the 
valve so that it does not become dislodged from the seat by 
vibration when the vehicte is running. To keap the inside of the 
float chamber at atmospheric pressure. there is a connection 
to the outside of the carburetor known as the air vent passage. 


‘An ovectiow tube is provided to vent off any excess fuel tothe 
outside af the carburetor, should the valve and seat become 
separated due to the intrusion of dirt ar othar foreign matter. 


To improve starting when the engine is cald and the fuel is not 
sufficiently gaseous, the carburetor is equipped with either 8 
choke or bystarter to enrich the mixture 


<Choke system> 
A valve is fitted to the air cleaner side of the carburetor. The 
valve is shut down during starting to reduce the mass flow of 
air and create an increase in negative pressure in the main 
bore. The resulting mixture is rich, having proportionally low 
volume of air. 


‘The choke valve is provided with a ralisf mechanism which en- 
sures the optimum opening af the valve under canditions of 
negative pressure above 2 certain level, thus preventing the 
supply of an over-rich mixture to the engine 


eS 


MAIN JET 


position) 


JET NEEDLE (Straight section) 


SLOW JET and AIR SCREW 


Full U8 a Tz 34 Full 
closed open 
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<Bystarter system (manuall> 
As the bystartar is opened, the bystarter circuit connects with 
the main bore. As @ vacuum is created in the main bore an star- 
ting, air and fuel (drawn from the bysterter ait jet and bystarter 
fuel jet respectively] are injected into the main bore to supply a 
rich mixture. 


<Auto-bystarter system> 
The auto-bystarter PTC is a device for increasing the volume of 
fuet. itis comprised of components such 2¢ a heating element, 
thermo-wax, a liquid medium, piston and the bysterter valve. 
‘The principle of operation is as follows: 

When the efigine is stopped and there is noe praduction of cur 
rent from the alternator, the starter vaive is maintained in the 
raised position by @ spring. fn this position the uel increase cir- 
cuit is fully open, ready for supply at any time. 

When the engine starts, fuel is supplied through the fuel in- 
crease circuit 

At the same time, the alternator sends current to tha PTC for 
heating. The increase in heat is sensed by the thermowex 
which begins to expand. The movement is transmitted 
through the liquid medium to the piston. set collar and set spr- 
ing, and the startar valve is denressad. As the valve is iowerad, 
the jet needte starts to shut off the fuet increase circuit, which, 
after a few minutes closes fully, ending fuel compensation. 


Stow system flow degrea of opening) 
As the throttle valve is anly slightly open at low engine speeds 
(degree of opening: fully closed — 1/4), pressure on the intake 
Side is low, which allows some residual gas from combustion 
being sucked back into the intake manifold where it is mixed 
with fresh charge from the carburetor. The resulting mixture is 
lean. 


Low engine speed is linked with lower compression in the 
cylinder, resutting In a richar mixture, and it is necessary to 
raise the combustion velocity 

For this purpose, the engine includes @ slow fuel supply 
system which is separate from the main system. 


3 
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Piston valve type throttle valves have a cut-out on the intake 
side. The larger the cut-out, the greater the volume of air 
entering and the leaner the mixture 


THROTTLE VALVE 


cuT-ouT 


STAMP {indicates cur outl 
The larger the number is. 
the leaner the mixture becomes. 


(PISTON VALVE TYPE} 


Main system imedium throtta opening! 
When the throttle valve is opened to raise tha engine speed, a 
grester volume of air-fuel mixtura is requited than for idling. 
‘The carburetor is equipped with the main system for this pur 
ase. The degree of opening of the throttle valve is divided into 
two stages, 

With a degree of opening 1/8—1/2: the air flow in the main 
bore facilitates a drawing up of the fuel from the gap between 
the jet needle and needle jet see Carburetor Theory}. The fuel 
js atomized by air which has entered the air bleed hole of the 
needie jet holder from the main air jet 


NEEDLE 
JET HOLDER 


With 2 dagree of opening 1/4—3/4: the fuel drawn from the 
tapered section of the jet needle is regulatad. The greater the 
valve opening, the further the tapared jet needle rises, increas. 
ing the cross sectional area for fuel passage end thus the 
volume of fuel supplied. In piston type throttle valves, the jet 
Readla contains clip grooves in five stages (Stage 1, 2, 3, etc 
counted from the top). The clip position stage number in- 
oresses, with an increase in the degres of throttle opening, 
raising the cross sectional area af fuel passage, and hence the 
volume of fuel 


Size of the main jet does not affect the air-fuel mixture ratio at 
this stage, as the fuel flow at main jet is greater than at the 
neadle jet. 


SMALL 


CLEARANCE. CLEARANCE 
* (Fuel passage CxO) 
is narrow.) 


TAPER 


LARGE 


NEEDLE JET 


YET NEEDLE 


Main systom (fully opant 
With a degree of thrattie opening of 1/2— fully open, the ven- 
‘uri bore diameter and mass flow of ait become meximum. At 
this time the volume of fuei drawn from the gap between the 
Reedls jet and jet needle becomes too great end exceeds tha! 
flow volume of the main jet. 


When the clearance between the needle jet and jet needle is 
too great, the fuel flow is reguiated by the main jet ia prevent 
an overly rich fuel-sir mixture. 


j at this point 


Fuol is regulated — 


MAIN JET 
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ACCELERATOR PUMP + Throttle valve opens: 


When the throttle valve is opanad suddenly, air-fuel mixture | ACCELERATOR. 
drawn inta the cylinder momentarily becomes lean. Because | NOZZLE 

the vacuum at the venturi drops, air flow st the venturi slows 

down and the drawn-up fuel bacomes toa little comparad with 

the air. To avoid thinning of the mixture under these candi- i 

tions, an accelerator pump is used for temporary enrichment, | OUTLET 

The principle of operation of the pump is as follows. CHECK NALVE; 
As the throttle valve is opened, the pump’s diaphragm Is 

depressed by the pump rod. Ar this time the inlet check valve 


a 
SET 

is shut, so the pump chamber undergoes a tise in pressure. The Vee) 

‘utiat check vatve is then opened and fual is supplied to the cae 

‘main bore via the pump hole. INLET : 

As the throttle valve is shut down, the accalerator pump’s aa ACCELERATOR PUMP 
diaphragm is returned by spring action. At this time the inlet DIAPHRAGM 


check valve is opened and fuei from the float chamber enters 
the pump chamber. The outlet check valve is closed at this, 
Point to prevent air being drawn in through the pump hole. 


+ Throttle valve closes: 


AIR CUT-OFF VALVE 


When the throttle lever is tusned in the “close” direction and 
engine braking is applied, the fuel mixture becomes lean. An 
ignited aivfuel mixture is discharged into the exhaust pipe, 


resulting the afterburn. To prevent this afterhurn, the air cu. | VACUUM CHAMBER DIAPHRAGM 
off valve shuts the sir passage to the slow jet to temporarily 
make the fuel mixture rich, ARPASEAGE 


With the throttle valve closed and the vacuum in the main bore 
increased, vacuum in the air cut-off valve also increases and 
moves the diaphragm to shut the air passage 


‘This moves to the 
left to shut up the 


bin ub cca ls alk Re nseeclea be eptigane 

the diaphragm backward and opens the air passage. AIR CUT-OFF VALVE 
gates ‘SPRING 

REED VALVE Deciad 

INSPECTION 


Refer to the Model Specific manual for removatjinstallation 


Check the reed valve for fatigue or demaga and replace the 
reed valve assembly if necessary 


Check the reed valve seat for cracks, damage and clearance 
from the taed and replace the reed valve assembly if 


necessary. 


NOTE 


+ Ba sure ta replace the reed velve 2s en assembly. 
Disassembling or bending the reed stopper will cause 


engine trouble. REED STOPPER 
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FUEL SYSTEM 


pada Lee 
FUEL LINE FUEL TANK CAP 


NOTE 
+ Rater to section 2 for fuel filter inspection 


J FUEL FILTER, 


1. Check the fuel tank cap andior fuel tank breather tube for 
clogging ino breather tube on California, on-road models) 
2. Vieually inspect the fuel strainer for cantemination. 
Check the fuel flow with the fuel strainer installed and with et ARROW 
‘the strainer removed. 
Replace the fuel strainer if itis excessively contaminated or 
if the fuel flow is not smooth, 


FUEL 
STRAINER 


NOTE 


+ Note the Installation direction of the fuel strainer. Se sure 
to install it as shown in the drawing, i.e., with the cup 
facing down. Fuel flaws even though the strainer is in- 
stalled upside down, but it contaminates the inner wall 
of the strainer and prevents visuai inspection of the 
strainer. 


&. Remove the fuel valve Jock put and check the fuel strainer 
screen for contamination. Tighten the lock nut to the 
specitied torque. ORT 

inner watts get 

‘contaminated, 

making visual 

inspection difficult} 


FUEL AUTO VALVE ‘SMALLER DIAPHRAGM 


‘The fuel auto valve has two diaphragms which ate intercon 
nected with an aluminum link, 


LARGER DIAPHRAGM 


SPRING 


When the engine is started, vacuum force is applied to the 
smaller diaphragm through the larger diaphragm and link, the 
fuel line opens and the fuel starts te flow. 


When the engine is stopped, the disnhragms are returned to ie 
their original positions by the spring and the fuel line is blocked VACUUM LINE 
by the small diaphragm, 


INSPECTION 


‘explosive under | 
certain conditions. I 


Keep flames and sparks away irom gasoline and wine up spill- 
‘ed gasoline at once. 


CAUTION 


+ Ba sure to remove the diaphragms from the fuel auto 
valve before using comprassed alr to blow out the sir 
pussages. Compressed air will damage the diaphragms 
‘oF may force them off the alumioum link 
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FUEL SYSTEM 


1, Disconnect the fuel line and place it in @ clean container as 
shown, 
NOTE 


placa coer contaner under the Fol abe 
ike Refer to the Model Specific manual for replacement. 


2. Connect the fuel auto valve vacuum tube to the vacuum 
pump and gpply vacuum. Be sure that the fuel flows out 
smoothly. 

Hf the vacuum does not remain steady, it indicates the 
diaphragm is incorrectly installed or damaged. 

If the vacuum remains steady, but the fuel flow is not 
smooth, it indicates a clogged filter or incorrectiy installed 
diaphragm. 

3. If the fuel flows without the vacuum epplied, the dienhragm 
is incorrectly installed. 


Refer to the Model Specific manual for replacement procedure. 


CARBURETOR DISASSEMBLY/ 
INSPECTION 


NOTE 


+" Refer to the Model Specific manual far carburetor 
removal end disassembly/separation. 


THROTTLE VALVE/BYSTARTER VALVE 
INSPECTON 


Move each valve and be sure that it oparates smoothly. 
‘Check the throttle valve shaft for play. 


Push the relief valve, if it is installed on the throttle valve, and 
bbe sure that it opens and closes smoathly. 


THROTTLE VALVE INSPECTION {CV type} 
Rotate the throttle drum and be sure that it operates smoothly. 


Check the throtle valve shaft for play. 


‘STARTER VALVE THROTTLE VALVE PIVOT 


THROTTLE DRUM THROTTLE VALVE} 
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FUEL SYSTEM 


AUTO BYSTARTER VALVE AUTO BYSTARTER 


Connect an ohmmeter to the auto bystarter wire connector 
terminals and measure the resistance. if the resistance is 
greatly out of specification, it indicates a faulty PTC in the auto. 
bystarter. Replace the auto bystarter, 


NOTE 


+ The auto bystarter might be normal if the resistance is 
| only slightly out of specification. However, be sure to 
1 check all related parte for trouble. 

+ Refer to the Modet Specific manual for specified 

resistance. 


Remove tha carburetor and I9t it cool down for 30 minutes. 
losert a vinyl tube into the fuel enrichening circuit and blow in- 
to the tube. 

Air should flaw into the cireutt 


If air does not flow inte the circuit, ceplace the auta bystarter. 


Connect the battery to the auto bystarter terminals and wait 
for 5 minutes. 


Insert a vinyl tube inte the fual anrichoning circuit and blow in- 
to the tube. 


Air should not flow into the circult 
If air flows into the circuit, replace the auto bystarter. 


Check the resister if the auto bystarter is normal but engine is 
still hard to start ALTERNATOR: 


I there is a beaken wire ia the resister, current will not flow to 
the PTC and the auto bysterter will not operate. 


f there is @ shorted wire in tha resistes, current of @ higher 
voltage than specified will reach the PTC. This will cause the 
fuel enrichening circuit to close too soon, and starting will be 
difffcutt. 
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FUEL SYSTEM 
AUTO BYSTARTER REMOVAL 


Remove the bystarter cover. 
Remove the screws and set plate. 


Remove the auto bystarter from the carburator body. 


BYSTARTER 
‘AUTO BYS| ‘SET PLATE 


BYSTARTER VALVE (Manual) 


Loosen the starter valve nut and remove the valve spring and 
valve, 


- Check the valve face for scores, scratches or wear and repiace 
if necessary, 


Check the seat at the tip of the valve for stepped wear and 
replace if necessary 


SPRING 
If the valve seat is worn or damaged, it will not loss the fuel 

line of the bystarter circuit, resulting in 3 constantly rich feel 

maaan " ais SEAT STARTER VALVE 


THROTTLE VALVE (Piston valve typel 
CABURETOR TOP 


CAUTION 
+ Some carburetericables have | one-piece ‘rome ] 


cable/carburetar top assembly. Da nat try to remove the. 
throttle cable from the carburetar top. 


Remove the carburetor top and pull the throttla velve out of 
the carburetor. 


While compressing the spring, disconnect the throttle cable 
from the throttle valve THROTTLE, 


A 


NOTE 


* If the throttle vaive is linked to the cable, refer to the 1 
Mode! Specific manual for each model for removal! 
L__ disassembly steps. 


THROTTLE VALVE 


: re 
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FUEL SYSTEM 


Remove the jet needle retainer and jet needte from the throttle 
valve. 


Check the jet needte for stepped wear. The fuel supply to the 
main circuit cannot be adjusted if the jet needle is worn, 


VACUUM PISTON (CV type} 


Remove the screws, vacuum chamber caver. spring, and 
vacuum piston assembly from the carburetor. 


‘Check the piston for smooth operation in the carburetor body. 


Turn the jot needia holder counterclockwise while pressing tin 
and remove it. 


Remove the spring. spring holder, jet needle, needle holder and 
washer ftom the vacuum piston. 


NOTE 


Gertain models are not equipped with a spring holder, q 


Check the jet neadle tor stepped wear and replace i 
necessary. 


Check the vacuum piston for damage and replace if necessary. 


Check the diaphragm for damage, pin holes, wrinkles and 
bends and replace if necessary. 


Al leaks out of the vacuum chamber if the diephragm is 
damaged in any way--even 2 pin hole. 


8-12 


SPRING 


JET NEEDLE : ET NEEDLE 


NEEDLE CLIP RETAINER 


aCcUUM 
CHAMBER COVER 


VACUUM PISTON ASSEMBLY 


JET NEEDLE HOLDER 


WASHER 
(SPRING HOLDERS 


JET NEEDLE 
HOLDER 


(9 


DIAPHRAGM JET NEEDLE 


SPRING 
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FUEL SYSTEM 
FLOAT/JETS 


Remove the float chamber. 
Remove the float pin, float and float valve 


Check the float for damage. If itis a hollow float type, also 
cheek it for deformation and fuel in the float 


Check the float valve and valve seat for scores. scratches, 
cloaging and damage. Replace if necessary. 

Gheck the tip of the float valve, where it contacts the valve 
Seat, for stepped wear or contamination. Replace the float 
valve if its tip ia worn or contaminated. A worn or con. 
faripated valve does not seat properiy and will eventually 
flood the carburezor. 


Remove the valve sect, if it can be removed. (Refer to the 
Model Specific manual.) 


Replace the sealing washer, 


Check the filter for demage or clogging. Blow the fiter with 
low pressure air and clean it. 
Remove the main jet, needte jet holder, needle jet and slow jet. 


NOTE 


i: Not afl carburetors have a removable needle jet and caw | 
(__iet. (Refer to the Mode! Specific manual.) 


Turn in the pilot for air] screw and record the number of turns it 
takes before it seats lightly, 


NOTE 


* Do not force the screw against its saat; the saat will be 
damaged. 

* Motoreycles with emission control system: Refer to 
Page 8-18 for pilot for aitt screw remaval. H 


Clean the jets with cleaning solvent and, if necessary, blow 
open with compressed air 


If the motoreycta is equipped with an accelerator pump, blow 
hen the fuel passages in the float chamber with low pressure 


FLOAT VALVE 


FLOAT PIN 
al 
TP OF THE 
FLOAT VALVE 
FLOAT 
VALVE 
vatve Seat 
L FILTER SEAT 
4 
Sante NEEDLE eT 
STOP SCREW NEEDLE JeT 
HOLDER 


a 


xe stow ser 


PILOT SCREW 
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FUEL SYSTEM 


ACCELERATOR PUMP 
Remove the screws and diaphragm cover. 
Remove the spring and diaphragm. 

Check the rod for bends or damage. 

Check the diaphragm for damage or pin holes 


aamade to the rod and/or diaphragm reduces the efficiency of 
the pump, leading to “hunting’” during acceleration 


Blow Pen the fuel passages in the diaphragm caver with low 


DIAPHRAGM. 


ROD 


DIAPHRAGM 


Pressure air, 


AIR CUT-OFF VAVLE 


Remove the sctews, sir eut-off valve cover. spring, diaphragm 
and O-ring, 


Check the diaphragm for damage or pin holes. 
Check the O-ring for damage or fatigue 


A worn O-ring and/or damaged diaphragm causes air to leak 
from tha air cut-off valve vacuum chamber 


Blow open air passages in the cover with compressed air. 


DIAPHRAGM 


CARBURETOR CLEANING 


After removing all parts, blow open ait and fuel passages in tha 
carburetor body with compressed air, 


CAUTION 


| * Cleaning tho aie and fost Passages with a piece of wira | 


will damage the carburetor body or fue! pump, | 
* Remove the diaphragms to prevent damage to them 
before using air to blow open the passagas, 


CARBURETOR BODY 


CARBURETOR ASSEMBLY 

AIR CUT-OFF VALVE 

'nstall the diaphragmn on the carburetor body. 

Install the O-ring with its flat side pointed downward 

install the spring an the cover and install the eover on the car- 


buretor bady. Be sure that the diaphragm and O-ring de-noe 
terfere with the cover, 


piapandom 1 
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FUEL SYSTEM 
ACCELERATOR PUMP 


Align the projections on the diaphcagm with the grooves in the 
float chamber 


install the spring on the diaphragm cover and install the cover 
(on the float chamber being careful not to pinch the disphvaurs, 


Adjust the aecefsratar pump (page 8.24) 


FLOAT/JETS ASSEMBLY 


Install the needle jet, neadie jet holder, main jet, slow jet, throt- 
tHe stop screw and pilot (or sirt screw on the carburetor body. 


Tighten the pilot (or air} screw until it seats lightly, then turn it 
‘ut as much as the numbar recatded during removal. 
CAUTION 


+ Tightening the pilot (or ai) screw against ts seat wil] 
damage the seat 


NOTE 


PROJECTIQNS 
oe 


neem 
> NEEDLE al 
P JET HOLDER: 
moa 
PILOT SCREW SLOW JET 


+ Be sure to install the needle jet with the smaller hole 
toward the float chamber. 

+ Install the pilot (ar aitt screw and its O-ring and washer in 
the order as shown in the drawing. If the pilot {or ait) 
screw and carburetor body are replaced with the new 
‘ones, adjustment fs necessary. 

+ Motorcycles with emission control systems: Refer to 

| Page 8:20 for the pilot (or air] scraw installation [L1.S.A, 


only), 


Install the float, float vatve and float pin, 


lnstall zhe O-ring on the float chamber and tighten the flast 
chamber with the screws. 


NOTE 


[Wf the iteat vaive must be hung Kam We How arm lip. | 
ote the installation direction of the float valve. | 


FLOAT VALVE FLOAT PIN 
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FLOAT CHAMBER 


NOTE 

[+ Ghack the fiat eval aiter checking the Rast valve aod 
float ipage 8-13). 

+ Sot the float level gauge so that is perpendicular 10 the 
Hloat chamber face and in line with the main lot 


L 


MAIN JET 


Sot the carburetor so that the tip of the float valve just con- 
{ects the float arm lip, Be sure that the float vaive is secure!y in 
contact with the valve seat. 


Measure the float level with the float level gauge. 


FUEL SYSTEM 
FLOAT LEVEL INSPECTION 
XN 


FLOAT LEVEL GAUGE 


FLOAT LEVEL GAUGE 07401—9010000 


If the level is out of specification and the float arm lip cen be 
‘ent, adjust the float level by bending the i justable 
floats must be replaced. 


NOTE 
f 


* Be sure to keep the flost level at the specified height. If 
the float level is lowshigh, fuel mixture becomes 
L__leanvrich. 


VACUUM PISTON (CV type} 


install the washer on the jet needle and instal! the jet needle in 
‘the vacuum piston. 


Gastall the spring holder with its pawls aligned with the 
Grooves in the piston, if installed.) 


Install the spring, 


Turn the jet needle holder clockwise while pressing it into the 
vacuum piston until it locks. Projections on the vacuum piston 
and jet needle holder should be aligned after turning. 


VACUUM PISTON 


JET NEEDLE 
HOLDER 


Install the vacuum piston on the carburetor body. 


Lift the bottom of the piston with your finger to set the 
diaphragm rib in the groove in the carburator body. 
Install the spring. 


Install the vacuum chamber cover with its cutout aligned with 
the hole in the tab of diaphragm. 
NOTE 


* Be carefu not to pinch the diaphragm, and to keep the 
spring straight, 


fie am | 


Align, 


8-16 
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THROTTLE VALVE (Piston valve type) 


NOTE 
* Cabie-operated throttle valve type carburetor lahronie | 
valve is connected to the cabie via the link): Refer to the 
Medel Specific manuat for throtie valve removal! 
disassembly 


{ostall the clip on the jet needs. (Refer to tha Model Specific 
manual for the standard clip position.) 


Install the jet needle into the throttle valve and secura with the 
retainer. 


Route the throttle cable through the spring and compress the 
spring fully. 


Attach the throttla cable end to the bottom of the throttle 
valve and thread the throttle cable through the slot in the 
valve. 


Align the cutout in the throttis valve with the throttie stop 
setew on the carburetor body and install the velve on the 
carburetor. 


NOTE 


+ Be sure that the throttle velve cutaway is toward the ap | 
cleaner case side as it determines the volume of air for | 
fuet mixture 


FUEL SYSTEM 


clip is set in 
the grooves, 
the richer the 
mixture 
becomes. 


PA 


NEEDLE 


BEE | : 


cir 


cLip 


ETAINER 


\ 


Jer 
NEEDLE | 


THROTTLE VALVE 


SPRING 


CUTAWAY 


CUTOUT. 


BYSTARTER VALVE (MANUAL) 


Install the starter valve, spring and nut. 


ep, 1988 


[STARTER VaLve 


VALVE NUT 


VALVE SPRING 


© HONDA MOTOR CO., LTD. 


8-17 


FUEL SYSTEM 


AUTO BYSTARTER 


Apply a small amount of grease to the O-ring and install the 
auto bystarter inta the carburetor hody. Refer to the Model 
Specific manual for the auto bystarter installation angle, 


Secure the auto bystarter with the set plate and screws. 
Install the auto bystarter cover 


CARBURETOR SEPARATION/ASSEMBLY/ 
INSTALLATION 


Refer to the Mode! Specitic manual for carburetor separa: 
tionvassembiy, 


Check and adjust the carburetors as described below after the 
assembly, 


Move the choke arm by hand and be sure that the starter valve 
operates smoothly, 


Rotate the throttle drum and be sure that alf the throttle valves 


open and close smacthly 


‘Tum the throttle stan screw to align the throttle valve with the 
edge of the by-pass hole in the base carburetor. (Base car. 
buretor is the one on which the throttle stop serew is installed. 
Refer to the Made Specific manual.) 


Align each thrattle valve with the by-pass hole edge by turning 
the synchronization adjusting screws. (Refer to the Model 
Specific manual for the locatian of each synchronization 
screw.) 


Install the carburetor and adjust the synchronization. 


PILOT (OR AIR) SCREW ADJUSTMENT 
PILOT (OR AIR) SCREW REMOVAL 


NOTE 


[> et i pot or an sera ara ater orga S&] 
justments ere within specifications. j 
+ The plot screw tr a ete fs factory pre-set and 
shoul ret be romoved les te cancers bene 
| fouls 
+ The sew itor ap for lis otary raed to pre 
vent risaduntmert De nox temave te Wate ce 
ph! ues the screw is being renee 
LUG TYPE ONLY: cover cpeninge wh spe toseep 
metal ponte ut when the lg og rf 


AUTO BYSTARTER 


SET PLATE 


CHOKE ARM 


THROTTLE DRUM, 


4 


BY-PASS HOLE 


SYNCHRONIZATION 
ADJUSTING SCREWS 
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FUEL SYSTEM 


Using a nair of pliers, break off the pilot screw {ar air screw? 
limiter cap and discard it 


Turn the pilot screw (or air screw) in and carefully count the 
dumber of tums before it seats lightly. 


Make @ note of this to use as a references when reinstalling the 
Pilot screw. 
CAUTION 


+ Tightening the pilot (or 
damage tha seat. 


} screw against is seat will | 


CARBURETOR 
O-RING 


WASHER 2 


ae 
LS 


LIMITER Cap PILOT SCREW 


Remove the pilot (or air) screw and inspect it. Replace it 
worn or damaged. 


Plug type 


Center punch the pilot screw (or ait screw! plug ta center the 
dill point. 


Drill through the plug with a 4 mm (5/32 in} drill bit. Attach a 
‘rl stop to the bit 3 mm {1/8 in} fram the and to prevent drill. 
ing into the pilot screw. 


cauTion 


+ Use extrema care when drilling into the 


pilot for air] | L 
scraw to avoid damaging it. 
l 


Force @ solt-tapping 4 mm screw (H/C 069399, P/N 
939033541} into the drilled plug and cantinue tuming the 
screwdriver until the plug rotates with the screw. 


Pull on the screw head with pliers to remove the plug. 


Use compressed air to clean the screw area end ramove metal 
shavings, 


Turn the screw in and carefully count the number of turns until 
it seats lightly, Make a note of this to use as a refarence when 
reinstalling the screw. 


CAUTION 


"Tightening the pilot (or al) sorew ageinat its seat wat | 
damage the saat, 1 


Remove the screw and inspect it. Replace it if it is wom or 
damaged. 
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Install the screw and return itt its original position as noted 
during removal, 


Perform the pilot serew (or air screw adjustment if a naw 
screw is installed. 


NOTE 


I". ityou replace the pilot acrew in one Carburetor, you must | 
enlace the pilot screws in the other carburstore for pra | 
er pilot screw adjustment. | 

* Do not installa limiter cap or plug over a pilot (or ait) 
|__setew untit the sorew has been properly adusted 


PILOT SCREW ADJUSTMENT 


IDLE OROP PROCEDURE (4 stroke, multiccarburetor, emig- 
slons contrai applicable models} 


NOTE 


* Make sure the carburetor synchronization le within] 
Specification before pilot screw adjustment | 
* The pilot screws are factory ar Fees | 


Necessary untess the pilot screws ara replaced, 
* Use a tachometer with graduations of 50 pm or smatter 
shat will accurately indicate a 50 rom change. 


1). Turn each pilet screw clockwise unt? it seats lightly, then 
Back it out to the specification given. This is an initial sen 
ting prior to the final pilot screw adjustment. 


INITIAL OPENING: Refar to the Mode! Specific manual. 


CAUTION 


[+ “Tahtoning the pilot sevew againot ia seat wil damage | 
the saat, 


2. Warm up the engine to operating temperature. 
Tan minutes of stop and go deiving is sufficient. 

3. Attach # tachometer according to its manufacturer's 
instructions. 

4 Adjust the idle speed to the specitied ppm with the throttle 
stop screw. 


IDLE SPEED: Refer to the Model Specific manual 


Tatil lot screws 1/2 tuen out from the initial sexting. 
If the engine spsed increases by 0 rpm or more, ture all 
pilot screws out by successive 1/2 tum increments until 
engine speed does not increase. 

Adjust the idle spesd with the throttle stop screw. 

&. Turn the No. 1 carburetor pilot screw in until the engine 
Speed drops 50 rpm. 


FUEL SYSTEM 
PILOT (OR AIR) SCREW INSTALLATION CARBURETOR 
YQ 


viasten 
sranc—-fj 


PILOT SCREW 
BL Lumiten cap 
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FUEL SYSTEM 


om 9. Tum the No. 1 carburetor pilot scraw counterclackwise to 
‘he final opening from the position abtained in step 8. 


FINAL OPENING: Refer to the Modal Specific manual. 


10, Adjust the idle speed with the throttle stop scrow. 

11. Perform steps 8, 8 and 10 for all the carburetor pilot 
screws 

12, Install the new limiter cap (or piug) onto the pilot screw 
head (nage 8-23}, 


!OLE DROP PROCEDURE (4 stroke, single carburetor, 
‘emissions control applicable models) 


NOTE 


* Tha pilot screw is factory pre-set and no adjustment is 1 
necessary unless the pilot screw is replaced. 
Use a tachometer with graduations of 100 1pm ot 


PILOT SCREW 
Semalee that will accurstely inaicate @ +00 rom change. 


1, Turn pilot screw clockwise until it seats lightly, then back 
it out to the specification given. This is an initial setting 
prior to the final pilot scraw adjustment. 


INITIAL OPENING: Refer to the Model Specific manual. 


cauTION 


2. Warm up the engine to operating temperature, 
‘Te minutes of stop and go driving is sufficient. 

3. Attach a tachometer according to its manufacturer's 
instructions. 

4. Adjust the idle speed with the throttle stop screw. 


IDLE SPEED: 


lefer to the Model Specitic manual. 


5. Turn the pilot screw in er out slowly to obtain the highest 
engine speed. 

8. Readjust the idle speed with the throttle stop screw. 

7. Tum the pilot screw in gradually until the engine speed 
drops 100 rpm (60 rpm on some models.t 

8. Turn the pilat screw counterctockwise to the final openiag 
from the position abtained in step 7 


FINAL OPENING 


iefer to the Madel Specific manual. 
8. Readjust the idle speed with the throttle stop screw. 


10. Install the new limiter cap tor plug) onto the pilot screw 
head (page 8 22). 


Date of Issue: Sep., 1988 


© HONDA MOTOR co., CTO. 8-21 


FUEL SYSTEM 
AIR SCREW OR PILOT ADJUSTMENT F 


BEST IDLE PROCEDURE (4 stroke, all modeis} 


NOTE 


+ The air oF pilot scraw is factory pre-set. Adjustmensis 
nar necessary unless the carburetor is overhauted or 2 | 
new air or pilot screw is installed, 1 


CAUTION 


(= tid the a pio eam apn RE wl wi 
[__camage the sea i 


7, Turn the air oF plot serew clockwise until it seats lightly, 
then back it out to the specification given, This is an intel 
‘Setting prior to the final ait or pilot scraw adjustment, 


AIR OR PILOT SCREW OPENING: Refer to the Model 
Specific 
manual, 


2, Warm up the engine to operating temperature 
Tea minutes of stap and go driving is sufficient, 

3. Stop tha engine and connect a tachometer 

4. Start the engine and adjust tha idle speed with the throttle 
stop screw. 


IOLE SPEED: Refer to the Model Specific manual 


5. Tutn the ait or pilot scraw in or out siowly to obtain the 
highest engine speed. 

6. Readjust the idle speed to the specified value with the throt- 
te stop screw. 

7 Make sure that the engine does nat miss or run erratically. 
Repeat steps 8 and 6 until engine speed increases 
smoothly. 

8. Readiust the idle speed with the thrattle stop screw. 

8. Install tha limiter cap for plug) on to the air or pilot screw 
head {if applicable. {paye 8-23) 


AIR SCREW ADJUSTMENT (2-stroke engine oniy! 
Warm the engine up to operating temperature. 


Tur the air screw clockwise until it seats lightly, then back it 
‘Out to the specification given. 


AIN SCREW OPENING: Refer to the Model Specific menual, 


CAUTION 


| Tahini sew spun: isso demege ae] 
_ } 
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AIR SCREW 
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FUEL SYSTEM 


Adjust the idle speed with the throttle stop screw 
IDLE SPEED: Refer to the Model Specific manual, 


Rev the engine up slightly from the idle speed and make sure 
that engine speed rises and returns smoathly. 


Adjust by tuming the air screw in or out within a 1/4 turn if 
Necessary. If the engine cannot be adjusted by turning the air 
Screw within a 1/4 tun, check for athar engine problems. 


LIMITER CAP {OR PLUG) INSTALLATION 


LIMITER CAP 
If the pilot screw for air screw) is removed, a aew limiter cap. 
‘must be installed after the screw is adjusted. 


After adjustment, coment the limiter caps over the screws, us- 
ing LOCTITE* 601 or equivalent. The 

Placed against its stop as shown praver 
‘ment that would enrich the fuel mixture. 


Pilot screw: the limiter cap position permits clockwise rotation 
and prevents counterclockwise rotation: 

Air sctow: the limiter cap position permits counterclockwise LIMITER CAP 
rotation and prevents clockwise retation 


NOTE 


Do not turn the pilot screw (or ait screw) when installing 
| __tha linter cap. 


LUMITER PLUG 
Drive new pilot serew (os air screw? plug inte the pilot screw — 
for air screw) bore with 2 7 mm valve guide deiver (PIN 
07842-82300) 


When fully seated the plug surface will be recessed 1mm. 


aE “- Umirer e.us 
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FUEL SYSTEM 
ACCELERATOR PUMP ADJUSTMENT PUMP ARM 


ae 
wore ‘ ==Eb@ 
[+ “Recelrator pump adjustent iz not cacssany vias | 6 Sex 
L__the adiusting screw is replaced, 1 aA ) 10) 
Adjust the idle speed Gikeniies 4% Mw 
Adjust the throttle grip irae play. f i ‘| 
Ps 
Measure the clearance between the accelerator pump rod and PUMP 
pump arm. Ss-ROD 


CLEARANCE: Refer to the Model Specific manual 


ff the clearance is not within specification, adjust the 
Clearance by carefully bending the pump arm or by turning the 
adjusting scraw. (Refer to the Model Specific manual.) 


HIGH ALTITUDE ADJUSTMENT 
(U.S.A. only) 


When the vehicle is to be operated continuously above 6,500 
feat (2,000 m) the carburetor must be readjusted as follows to 
improve driveobility and decrease exhaust emission, 

Warm up the engine to operating temperature. Ten minutes of 
Stop and go driving is sufficient, 

Turn the pilot screw clockwise to the specified opening tor 
‘tra the air screw counterctockwise to the specified opening ) 


Refer to the Model Specific manual for standard and high 
altitude setting, 

UPDATE LABEL 
NOTE 


* This adjustment must be made at high altitude to ensure 
Proper high altitude operation. 

* On some models the standard main jet must be replaced 
with an optional, smaller high altitude jet 


‘YORCLE ESSIDN COMTAOL MAFORMATION UPDATE 
22nA METOR Co, UTD. 


THIS VEHICLE HAS BEEN ADIUSTED 19 ) 


IMPREEE EMISSION CONTROL PERFORM ANCE 
‘HEN GPERATED AT AGH ALTITUDE! 

‘ALITTUDE PERFORMANCE. ADISTMEAT UNSTRUCTIONS 
ARE AVAILABLE AT YOUR" AUTEORIZED ONDA DEALER 


Attach 2 Vehicle Emission Control Information Update Label in 
the location specified in the label position illustration. (Refer te 
‘the Model Specific manual for the specified position.) 


NOTE 


(De not attach the label to any pon War can be cast | 
L__temoved from the vahicie, 


I= 


Operation at an altitude tower then 5,000 feat (1.500 mi 
the corburetors adjusted for high attitudes may 

tase the engine ta idle roughly and the engine may stall 

in vate, Zz 


When the vebice is to be opereted continuously below 5,000 
feet 11,500 m), turn the pilot scraw counterclockwise ithe 
Screw clockwise] to {ts original position and reinstall the star. 
dard main jet {as necassary), and adjust the idle speed to the 
Specified rpm. 


Ba sure t0 make these adjustments at low aititude 
24 Date of Issue: Sep., 1968 
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9. CYLINDER HEAD 


SERVICE INFORMATION 3-1 VALVE SPRINGS. 28 
TROUBLESHOOTING 9-1 VALVES 28 
‘SYSTEM DESCRIPTION 9-2 VALVE GUIDES 9-9 
CAMSHAFT 35 VALVESEATS o14 
ROCKER ARM, ROCKER ARM SHAFT 9.6 CYLINDER HEAD ASSEMBLY 9-14 
‘CYLINDER HEAD INSPECTION 97 INITIAL CAMSHAFT LUBRICATION 9-15 
CYLINDER HEAD DISASSEMBLY 38 


SERVICE INFORMATION 


¢ Refer 10 Engine Testing, section 3, for cylinder compression and leak-down testing. 
$ Remove accumulated carban from the eylinder head of two-stroke engines as described in the Mode! Specific manual 


inspection, 
o aanote feassembly, lubricate the siding surfaces of the parts (see each Model Specific manual far lubrication} 
¢ When disassembling, mark and store the disassembled parts to encone ten they are reinstalled in their proper locations, 
© {psen the cylinder haed bolts in a crisscross pattern in two or wea srene han Outside to center and fram small diameter 
to large diameter, 
© When tightening cylinder head bolts 
~ jGahten the bolts and nuts to the specified torque inthe sequence described in Modol Specific manual, or it the sequence 
js nat described, tighten according to the following general rule, 
~ [anettighten the bolts and nuts, then torque large bolts and nuts betore small ones ina crisscross pattem from innar-to. 
outer in two or three gradual steps 
#0 longer clear which bolt belongs in which hole, insert all bolts in the holes and check the exposed lengths: each 
Should be exposad the same amount. 


TROUBLESHOOTING 


Frgine top-end problems usually affect engine performance. These can he ‘diagnosed by 2 compression or teak down test, or 
Dy tracing noises to the top-end with a sounding rod or stethoscope 


Rough iie 
+ Low cylinder compression 
~ Incotrect vatve adjustment (sae section 2) * Incorrect decompression adjustment 
— Bumed or bent valves 
~ Incorrect valve timing ‘Comprassion too high 
~ Broken vaive spring + Excessive carbon build-up en piston o: combustion 
= Uneven valve seating chamber 


+ Cylinder head 
— Leaking or damaged head gasket 
= Warped ot cracked cylinder head 

+ Cylinder. piston Isee section 16) + Sticking vatva oF broken valve spring 

* Leaking crankcase primary compressfon + Damaged or worn camshatt 
(Zetoke énginat + Loose o: worn eam chain 
= Blown ctankcese dese + Worn or damaged carn chain tensioner 

+ Worn cam sprocket teeth 
~ Damaged crankshaft oi! seat 
: + Worn rocker acm andior shaft 


Excessive noise 
> Incorrect valve adjustment 


Excessive white smoke {4-stroke engine! ick sara rte 
+ Worn valve stem ar valva guide Senet eee weiss 
+ Qamaged stem seal i pressor adjustrient 


Seized engine 
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CYLINDER HEAD 

SYSTEM DESCRIPTION 

CONSTRUCTIONS 

As ovlinder heads are subject to considerable combustion heat and pressure, ioce aluminum casting 
inh Considerable strangth and cooling eapabitty. Air-cooled engines are crevidca sac cooling fins, and liquid-cooled 


Sraines with a water jacket, respectively, necaesary to caol the engine, 
qe ovlinder head encloses a combustion chambat. A hemisphere shape is most common, providing @ minimum possible 


ore Setfuel mixture in the squish areas between the piston and cvlinder heed ane forcing it to the center of the combustion 
chamber. There is siso the added advantage of decreased carbon saneean 


Tha construction of the evlinder he 
ouration containing extra parts, dus to the nacessity of valve actuating mochesene and exhaust ports. Furthermore, the i 

rect relation to the engine performance. There is therefore 
Tendency to adopt a layout allowing a very direct inlat for a smoother sirrhecl ‘mixture, by aligning the intake port from tha car, 


2-STROKE ENGINES 
COOLING FIN e ‘CYLINDER HEAD 


CarauRETOR 


INTAKE PORT 
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TENSIONER WEDGE 
SPRING 


CAM CHAIN. 
TENSIONER 


CAMSHAFT 
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Ses chain noise. 
The automatic cam chain tensioner 
inst any countar-pressure. This pro- 


FEAR CYLINDER 
PERE YUNDER, EXHAUST CAMSHAFT 
INTAKE CAMSHAFT 
FRONT CYLINDER 
INTAKE CAMSHAFT 


FRONT CYLINDER 
EXHAUST CAMSHAFT 


CRANKSHAFT 


CYLINDER HEAD 


VALVE LIFTER MECHANISM/ARRANGEMENT 


Gee Curent camshaft srrangement in 4-stroke engines can be divided inta Single Over Head Camshaft (SOHC) and Double 
Over Head Camshaft (DOHC! contigurations, 

U2 SOHC Follows the basic design of 4-stroke engines, operating IN and EX valves through recker arms with one camshatt. 
Compared to the OOHC, the SOHC type is less expansive 1o manufacture and is easier te cee due to the reduced number 
Of parts, However. “valve jump” (where the valve cannot accurately fallow the eam wher ane engine rotates at high speedt 
the posstbikg ar a the Valve to contact the piston, and causing severa engine damage. To decrocee voor mass and reduce 
IRE Possibility of engine damage during high engine speeds, 4-stroke engines requiring high power generally use the DOHC 
design in which the valves ara operated sirectiy with two separate camshatts for IN ana o% valves, 


Ine DORE configuration can be of two designs: a type pressing the valve bucket directly, or a ype lifting the valva through 
{hs use of arocksr atm. Fer the farmer, a shim s provided in the bucket tor valve clearance adiuet cee The valve clearance is, 


Some types hava 2 email shim 
tuating mechanism weight. 
Some DOHC types are also equipped with racker arms, allowing easier adjustment of valve clearence, 


ROCKER ARM 


EXAMPLE OF DOHC WITH VALVE BUCKET TYPE 


CAMSHAFT 


SHIM 


VALVE SPRING 
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CYLINDER HEAD 


CAMSHAFT 
CAMSHAFT INSPECTION 


lnspect the cam lobes and raplace cams that are worn, scored 
or scratehed. 


NOTE 


Ts inspect the tocker arm if the cam lobe Is wor or 
| __damaged. 


Inspect the journal surfaces. Replace the camshaft if any of 
the working surfaces are worn, scared or scratched. 


NOTE 


JOURNAL 


CAM LOBES 


cam 
HEIGHT 


L 


* Inspect the oil passages and camshaft holders for wear 
or damage if the journal surface is worn or damaged. 


Measure the journal 0.0. and cam height. Replace any cam- 
shaft if its measurements are beyand the service limits. 


Check camshatt runout with a dial indicator 
Suppart both ends of the camshatt with V-blocks. 


CAMSHAFT BEARING INSPECTION 


Check that the bearing inner race fits the camshaft tightly 
without play. 


Turn the cuter race and check that tho bearing tums smoathly 
and quietly. 


CAMSHAFT OIL CLEARANCE INSPECTION 


The oil clearance is the difference between the camshaft 
holder 1.D. and the journal 0.0. 


Measure tha camshaft holder journal |.D. with a cial indicator. 
‘Subtract the camshaft journal 0.D. fram the camshaft holder 
journal |.D. to obtain the ail clearance. 


When the service limits are exceaded, replace the camshaft 
and recheck the oil clearance. 


Replace the cylinder head and camshaft holders if the 
clearance stil exceeds service mits 


BEARINGS. 


CAMSHAFT 


CAMSHAFT HOLDER 
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CYLINDER HEAD 


If @ dial indicator cannot be used, measure the cil clearances 
using plastigauge: 


Clean off any olf from the camshaft journals 


Put the camshaft in the cylinder head and place a <i 
Plastigauge on top of each camshaft journal 


CAMSHAFT 


PLASTIGAUGE 


Inctall the camshaft haldars and tighten the meunting bite to 
the specitedtorawe. Refer to the Model Spec eee 
the cowect torque specification) 

Note 

[5 "Bo ot rotate the caniohaft ava opecion: ] 


Remove the camshaft holders and measure the width of each 
Plastigauge. The widest thickness determines the oy 
clearance, 


When the servica limits are exceeded, reptace the camshaft 
and recheck the ail ctearance, 


Replace the cylinder head and camshaft holders if the 
clearance still exceads service limits. 


ROCKER ARM, ROCKER ARM SHAFT 


lspect the sliding surface of the rocker arms for wear or 
Gamage where they contact the camshaft, or for clogged oi! 
holas, 


Measure the LD, of each racker arm 
‘Measure each racker arm and shaft 0.D 


inspect the shett for wear or damage and calculate the shaft to 
focker arm clearance, 


Raplace tha rocker arm andior shaft if the measurements ex- 


ceed the service limits. 


SUDING SURFACES 


ROCKER ARM SHAFTS 
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CYLINDER HEAD INSPECTION 
SOLVENT TEST 


Remove the cylinder haad. 
Be sure that the valve is installed on the cylinder head and 
place the cylinder head with the intake port toward up. 

Pour the kerosine from the intaka port inte the cylinder head. 
Wait for a few minutes, then check the combustion chamber 
side valve area for kerosine leakage. 


With the exhaust port toward up, pour the kerosing from the 
exhaust port into the cylinder head, wait for a few minutes, 
and check for kerosine leakage 


If ketosina leaks from around the valve, it indicates faulty seal- 
ing of the valve seat. Remove the valve from the cylinder head 
and check e fallowing. 

+ Valve seat for damage (page 9-11) 

+ Valve seat contact face (page 9-11) 

+ Valve stem far bend or damage (page 9-8} 


WARPAGE INSPECTION 


Remove carbon deposits from the combustion chember and 
‘lean off the head gasket surfaces. 


NOTE 


+ Gaskets will come off easier if soaked in high flashpoint | 
cleaning solvent. i 


caurion 
[= "Avo aang geo and va eat sracans —] 


Check the spark plug hole and valve areas for cracks. 


Check the cylinder head for warpage with 2 straight edge and 
feeler gauge. 


Repair or replace the cylinder head if warpage exceeds the ser- 
vice limit. {Refer to the Model Specific manual) 


CYLINDER HEAD 


cuancn | 


: STRAIGHT EDGE | 


1988 
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CYLINDER HEAD 


CYLINDER HEAD DISASSEMBLY 


Remove the cylinder head according to the Model Specitic 
manual. 


Remove the vaive cotters with the valve spring compressor. 


TOOL: 
VALVE SPRING COMPRESSOR 07757—0010000 and 
ATTACHMENT 


fas necessary) 


CAUTION 


* Compressing the valve springs more than necessary will 
cause loss of vaive spring tension. 


Gs) VALVE SPRING COMPRESSOR] 


Remove the valve spring compressor. then remove the re- 
tainers, valve springs and valves: 


NOTE 


+ Mark the valves so they can be replaced in their original 
Positions for installation later. i 


Remove and discord the stem seat if necessary. 


NOTE 


+ _Do not reuse the removed stem seal 


RETAINER 
OUTER SPRING 
he 
\ 
NS INNER 
SPRING 


STEM SEAL 


VALVE 
SPRING SEAT 


VALVE SPRINGS 


‘Muasure the free length of the inner and outer valve springs, 


VALVES 


inspect each valve for bending, burning, scratches or abnor 
mal wear, 


Insert the vatves in their eriginal positions in the cylinder head. 
Check that each valve moves up and down smoothly, without 
binding. 
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CYLINDER HEAD. 


Measure and record the valve stem O.D. in three pleces along 
the valve guide stiding ares 


Replace the valve with a new one if the service limit is 
excasded. 


VALVE GUIDES 


INSPECTION 


Insert the valve guide reames from tha combustion chamber 


side and ream the guide ta remove any carbon build-up before 
measuring the guide. 


NOTE 


T+ Take care not to tlt or lean the reamar in the guide while 
rearing 

Otherwise, the vaive is installed slanted, that causes oll 
leaks from the stem seal and improper valve seat contact 
and results in the valve seat refacing not able to be 
performad. 7 
Rotate the reamer clockwise, never counterclockwise | 
when inserting and removing. i 


Measure and record each valve guide LD. using a ball gauge or 
inside micrometer. 


STEM-TO-GUIDE CLEARANCE 

When using 2 dial indicator: 

Measure the guide-to-stem clearance with 2 dial indicator 
while rocking tha stem in the direction of narmal thrust ¢wob- 
bla method) 


REPLACEMENT 
NOTE 


+ Refinish the valve seats whenever the velve guides are 
teplaced to prevent uneven seating, 


Flanged Guides: 
Chill the valve guides in the freezer section of a refrigerator for 


about an haur. 
Heat the cylinder head to 130°C— 140°C {275°F—290°R). 


Do not heat the cylinder head beyond 180°C (300°FH. Use 
‘temperature indicator sticks, available from welding supply 
stores, to be sure the cylinder head is heated to the proper 
temperature, 

CAUTION 


+ Using @ torch to heat the cylinder head may cause 


‘Wear insulatad glaves to avoid burns when handling the | 
heated cylinder head. 


‘Support the cylinder head and drive the old guides out of the 


VALVE GUIDE REMOVER 
on DRIVER 


‘combustion chambar side of the eylinder head. 
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CYLINDER HEAD 


CAUTION 


* Avoid damaging the head when driving the vaive guide 1 
[our 


Apply oll to @ naw O-ring and install t onto 2 new valve guide. 
Drive the new guide in from the camshatt side af the cybnder 
head while the cylinder head is still heated. 


Let the cylinder head caol to room temperature, then ream the 
new valve guides. 


Flangeless Type Guides: 
‘Measure and record the exposed height of the valve guide us- 
ing a pair of vernior calipers. 


Chill the valve guides in the freezer section of a refrigerator for 
about an hour. 


Heat the cylinder head ro 130%C— 140°C (275¢F—290°R), 
Do not heat the cylinder head beyond 150°C (00°F). Use 
Temperature indicator sticks, available from welding supply 
stores, to be sure the cylinder head is heated to the proner 
temperature, 


CAUTION 


T= Using © torch t0 heat the eyiinaor head way aus 
LL. _warping 1 


ee 


* Te avoid bums. wear inpulated gloves whan hanalng wa 
heated cylinder heed "j 


VALVE GUIDE REMOVER 
or DRIVER 


O.RINGS 
Replace) 


VALVE GUIDE 


VALVE GUIDE 


APS es 


VALVE GUIDE REMOVER 
or DRIVER, 


Support the evfinder head and drive the old guides out of the 
Combustion chamber side of the cylinder. 


CAUTION 


ry Avoic 
out 


damaging the head when driving the valve guide | 
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CYLINDER HEAD 


While the eviinder head is still heated, drive a naw valve guide 
in from vaive spring side untit the exposed haight is the same 
5 was measured for the old guide 


Let the cylinder head cool to roam temperature and ream the 
new valve guide. 


VALVE GUIDE REAMING 


When reaming new vaive guides, insart the vaive guide reamer 


5 
VALVE GUIDE 
REMOVER or 
DRIVER, 


from the combustion chamber side 


NOTE 
[+ “Take Gare not @ et or lean tha reamarn tha Guide whi | 


ne 
Oona. he valves inte Slt, har coven 
lata om te som sa are morons oieeereat 
| forces 
* otte the rama Coches, nang ene ise 
[site inering and remo 


Reface the valve seats and clean the cylinder head thoroughly 
to remove any metal particles 


VALVE SEATS 
INSPECTION 


Clean all intake and exhaust valves thoroughly te remove car- 
bon deposits. 


Apaly a fight coating of Prussian Blue to each valve face. 


NOTE 


Tap the valve against the valve sest several mes wit 
Your finger. without rotating the valve, to check for pro- 
er valve seat contact, | 


Remove the valve and inspect the valve sest face, 


The valve seat contact should be within the specified width 
and evenly all around the citcumfarence. 

If the valve seat width is not within specification, reface the 
valve seat [page 9-12) 


NOTE 
[ Most valve faces and stem tips ara coated with a thin} 


ayer of stellite so they cannot be ground. If a valve face. 
of stem tip is rough, worn unevenly, ar contacts tha sear: 
improperly, tha valve must ba replaced. 4 


VALVE SEAT 
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CYLINDER HEAD 


Inspect the valv 
+ Uneven seat width: 
— Bent or collapsed valve stem; 
Replace the valve and reface the valve seat. 
+ Damaged face: 
— Replace the valve and reface the valve seat 


UNEVEN 


DAMAGED FACE 
mac SEAT WIDTH 


* Contact ares {too high or too low area) 
— Retace the valve seat 


To0 Low 700 HIGH 


VALVE SEAT REFACING 


NOTE 


[7 Few te eae anifcie's apetng areata 
* Reface tho valve seat whenever the wea ee 
been reloced 
[+ Seat tose set mow tha scene 


45° 


If the contact area is too high an the valve, 
lowered using a 32 degree flat cutter. 


the seat must be 


It the contact area is toa low on the valve, the seat must be 
feised using @ 60 degree inner cutter. Refinish the seat 1s 
Specifications, using a 45 degree finish cutter. 


9-12 


CONTACT TOO NIGH 


vs 


CONTACT TOO Low 


=? oto seat 
Qn 
=> 
“goed 


OLD seat 
WIDTH 


a3 


a 
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CYLINDER HEAD. 


N 


regularities from the seat 


Using 8 32 deuree cutter. remove 1/4 of the axisting vaive seat 
material 


<i} 


Using a BO degree cutter, remove the bottom 1/4 of the old 
seat, 


naa | 


Using a 45 degree cutter, cut the seat to the proper width, 
gf 


| SEAT WIDTH 
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CYLINDER HEAD 
After cutting the seat, apply lapping compound to the valve MOVE THE = 
face, and lap the vaive using light pressure, VALVE UP AND 
DOWN WHILE 
CAUTION ROTATING 


[7 Eigen Ne nase nar dro map 

Chae the anal of ning La! ease o preven 
| sravo sce wee 
[ie cpt cn ton ome arb 


‘tween the valve stem and gui 


After lapping. wash any residual compound off the cylinder 
head and valve. 


NoTe 


* Lapping has no effect on longterm durability or 
performance, 
ft only ensures that the valve and valve seat will pass a 
solvent test 


Recheck the saat contact after lapping, 


CYLINDER HEAD ASSEMBLY 


Install new stem seals, 


NOTE 


[+ Replace the stem seals with sow one whenever @ Ray 
seals removed iH 


jubricate each valve stem with molybdenum disulfide gcease 
and insert the valve into the velva guide 


CAUTION 


Lt_Tuming a valve too fast can damaga the stem seals. 


Install the spring seats, valve springs and retainers. 


NOTE 


[For vatve spring with Varying pitch, instal the vals Spr 
ings with the narrow pitch end facing down ah 


Comprass the vaive springs with the valve spring compressor 
and install the valve cotters. 


CAUTION 


[Compressing the valve pring more than necessary 
when installing the valve cottars may cause love of valet 
spring tension, 


NOTE 


+ To ease installation af the cotters, grease them frst 4d 


‘Tap the vatve stems gently with @ soft hammer to firmly seat 
the cotters 
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TEH VALVE 


ROTATE THE VALVE 
AND PRESS LIGHTLY 


RETAINER, 


VALVE SPRING COMPRESSOR J 
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CYLINDER HEAD 


Clean any gasket material from the cylinder mating surface. OtL STONE 
Retace the mating surtace using ait stone, if necessary 


INITIAL CAMSHAFT LUBRICATION 


Apply molybdenum disulfide grease to the camshsft journs! 
Surfeces in the cylinder head. 


Fill the off pockets in the head with the recommended oi, 
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10. CYLINDER/PISTON 


‘SERVICE INFORMATION 10-1 CYLINDER 10-5 
TROUBLESHOOTING 10-1 PISTON/PISTON RING 10-6 
‘SYSTEM DESCRIPTION 10-2 CYLINDER INSTALLATION 10-10 


SERVICE INFORMATION 


© Be careful not to damage the mating surfaces by using a screwdriver when Gisessembling the cylinder. Do not strike the 
cylinder too hard during disassembly, even with a rubber or plastic mallet, to proven wee possibility of damage to the 
eylinder fins. 


‘* Take care not to damage the cylinder wall and piston. 


© With multi-cylinder engines store the pistons, piston rings and piston pins in the same order they were installed so thay can 
be reinstailed in the original positions 


TROUBLESHOOTING 


Four stroke angines: If performance is poor at low speads, check for white smoke inthe crankcase breather tuba the tube is 
smokay, check for a seized piston ring. 


NOTE 
i 


Refer to section 3 far eylinder compression and leak-down test procedures, | 


Compression too low. hard starting or poor performance at 
tow speed 

+ Leaking eyfinder head gasket 

+ Loose spark plug 

+ Worn, stuck ar broken piston rings 

+ Worn or damaged cylinder and piston 


Compression too high, overheating or knocking 
+ Excessive carbon build-up in cylinder head o¢ on top of 
piston 


Excessive smoke 
+ Worn cylinder. piston, or piston rings 

+ Improper installation of piston rings 

+ Scored or scratched piston or cylinder wail 


Abnormal noise {piston) 
+ Worn cylinder and piston 

+ Wor piston pin or pistan pin hole 

* Worn cannecting rod small end bearing 
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CYLINDER/PISTON 


SYSTEM DESCRIPTION 
CYLINDER 


As the cylinders a sttected by combustion heat and pressure, they are made af @ one-piece sluminum or steel casting with 
Considerable strength and cooling abilities. Air-cooled engines are provided seen cooling fins and liquid-cooled engines are 
Provided with a water jacket: necessary to cool the engine. With » 4 -svake engine, the cylinder wall has @ cylindrical shape, 

With the 2-stroka engine, however, the exhaust or scavenging perts ara open end the characteristics of the engine depend on 


and war resistance which is much lighter than the sleeva type. 
With the sleeve tyne, the cylinder walls honed for a finich, Fine grooves are ‘mede in the surface to collect and spread the oil 


EXAMPLE OF 2-STROKE WITH SLEEVE TYPE 


SCAVENGING PORT, 


CYLINDER SLEEVE 


COOLING Fis 


ALUMINUM 
BASE MATERIAL SILICON CARBIDE 


PARTICLE 


NICKEL 
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CYLINDER/PISTON 
PISTON 


PISTON 
The piston moves at high speed in the cylinder, andis exposed ee 
to the extrema temperature of combustion. Pistons are PISTON RINGS, ee STONMARIC 
therafore made of a specially forged light alloy type aluminum, 
which is not only lightweight but also less susceptibte to ther. 
mal expansion. 
ZThe piston itself is a high temperature pert, being cooled anty 
by the release of heat to the cylinder through the inhaled 
airifuel mixture and the piston ring. The pistan head ie 


PISTON PIN 


therefore fabricated to have a somewhat smaller outer NEEOLE 
diameter then the skirt, due to the high temperature exposure BEARING 
and large thermal expansion. With @ 2-stroke engine. the {a STHOKE: 
Cylinder is distorted and the clearance with the piston tends te omy 


Partially decrease, as there are two different parts with inequal 
‘thermal expansion in the cylinder: @ part evoled by the air/fuel 


mixture ground the piston, such as the scavanging port, and a [ a 
Par exposed to the extrome heet noor the eckene eee iota OFFSET 

resolve this problem she piston head of the chee dean Re 

aval and designed to have appropriate clearance during a <S 

drviog. = 


At the emall end of the connecting rad of the 2-stzoke engine, 
@ nesdie beating is used. For the 4-stroke engine, however, a 
plain bearing is used at this point. 


The reciprocating motion af the piston is converted into 2 rote- 
tlonai motion of the crankshaft through the connecting sod. To 
smooth the motion conversion, the pin hole of the piston is 
slightly offset against the center shaft of the crankshaft, 

If the Piston is assembled in an incorrect direction, the piston 
strikes the cylinder walt due to reversed offset, causing rapid 
wear of seizure. 

To assemble the offset correctly, the assembly must be done 


by following the marks indicating tha piston hoes necees 
Girecgon. 7 "MHS incleatng the piston heed assembiy COMPRESSION RINGS 


PISTON RING 


4. STROKE 

‘The piston rings are inserted within the grooves in the piston. Plain Tor RING 
Rings are made of a material with considerable’ wos 

resistance, as the piston rings move at high speed with the eval igs 

Piston while being pressed against the cylinder wall by their Bevel Edo SECOND RING, 
own tension 

The ring arrangement for the 4:stroke engine is with two com- 


Pression rings sealing the combustion gas and a pair of ail rings 
femoving the oil from the cylinder wall 

Although the two compression rings are similar in appearance, 
they are different in detail. Therefore, when removed, their in. 
Stallation position must be noted and marked before staring to 
prevent incarrect reassembly. If identification is difficult, the 
difference in shapes should be remembered; the top ring 


PISTON FING GaP 


the top rings ara chrome plated on their ‘sliding surface in order FING MARK. 


hhave identification marks near the end gap of the top and se. 
cond rings. These ring marks must face upwards on the piston 
when assembling, 
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CYLINDER/PISTON 


The oil tg is needed to remove oil from the cylinder wall and 
return the residue from the hole of the ofl ring groove. If the ott 
fing fails. oil lows into the combustion chamber and burns, 
causing smoke. The oif ring is either of a split type arranged 
with two side ras and a slotted expander, ar an integral type 
with a slotted square edge. 


2.STROKE 
As the 2-strake engine has a different lubrication system, it is 
arranged with only the top and second rings and without on oll 
fing. AS the 2-stroke engine has a cylinder wall with a poet. 2 
piston ring dowel is added ta the ring groove of the piston, to 
Brevent the rings from moving and hocking an edge in @ port, 
causing breakage. The piston rings of the 2-stroke anging 
‘must therefore be assembled by aligning the and gaps to the 
dowels, 


‘The design and shape of piston rings for 2-stroke engines are 
Gifferent than that of 4-stroka engines. A taper is provided 
over the entire cross section in 2-stroke ring design, 

This is because; with the 2-stroke engine burning engine oil, 
carbon tends to adhers to the ring groove. If not zemadied, the 
Ting sticks to the groove, causing to lose tension and resulting 
in decreased compression. The ring and the ring groove 
therefore have 2 tapered form to remove the carbon in the ring 
oove when the ring Is compressed during engine movemens, 
The rings of this type are called keystone rings, 


Some 2-stroke piston tings are provided with an expansion 
ring inserted between the inside of the second ring and the. 
Piston. The tension of the expansion ring absorbs the impact 
Generated when the piston contacts the cylinder wall, with « 
tesuitant decrease in engine noise, 


* OIL RING 


Steet Rail with 
Stotted Expander 


Slotted Expander 


bs 


‘COMPRESSION 
RING GROOVES 


RECESS 


Olt RING. PISTON PIN, 

GROOVE HOLE 
SNAP RING 
GROOVE 


PISTON PIN BOSS 


PISTON RING DOWELS 

A piston ring dowel is press fitted to 
‘each ring groove to prevent the ring from 
rotating in the groove. After fitting the 
ing in the zing groove, check that the 
dowel engages tha ring end gap properly. 


A 


TOP FING 
2nd RING 


PISTON 


RING EXPANDER 
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CYLINDER/PISTON 
c 


YLINDER 


WARPAGE INSPECTION =e 


Remove the cylinder {see Model Specific manual). 


Carefully remove any adhering gasket material trom the 
cylinderthead mating surface. De not scratch the suriece. 


Check the oylindsr for warpage by placing a streight edge and 
a feeler gauge across the stad holes. Replace the cylinder if the 
service limit is exceeded. 


Z 
Wore FEELER GAUGE 


* Any clesrance between tha cylinder and head due to] 
damage or werpage will result in compression leaks nd 
reduced performance 


CYLINDER, 
HEAD SIDE 


t 


WEAR INSPECTION 
Inspect the cylinder wall for scratches and wear. 


NOTE 


| * inspect the erea naar T.D.G. (Top Dend Canter) Gare 
tuily 

This area is especially subject to wear due to the 

Possibility of borderline lubrication from heat and 7op 

ting compression, 


Measure and record the cylinder 1.0. at three levels in both an 
X and ¥ axis. 


CYLINDER GAUGE 
Take the maximum reading to determine the cylinder wear. 


NOTE 


* Two-stioke engines: avoid the intake and exhaust pols 
when measuring | 


Measure the piston 0.0. (sae page 10-7). 
Calculate the piston-te-cylinder clearance. Take the maximum 
Teading to determine the clearance. 


Calculate the cylinder for taper at thres ievels in an X and Y SE STROKEL 
axis, Take the maximum reading to detetmine the taper, 


Calculate the cylinder for out-of-reund at three levels in an X 
and ¥ axis. Take the maximum reading to detarmina the out- 
oF-r0und, 


If any of the cylinder measurements exceed the service fimits 
and oversized pistons are available, rebote to next smellest 
size possible and install the proper pistons. Otherwise, replace 
the cylinder. 


PORTS, 
BoTTom 


Date of sue: Sop.. 1988 
© HONDA MOTOR CO. LTD 10-5 


CYLINDER/PISTON 


PISTON/PISTON RING 
REMOVAL 


NoTE 


* Place a clean shop towel over the crankcase to Prevent | 
the possibility of the clip Falling into the crankeace 


Remove the piston nin clip using 2 pair of pliats. 
Prass the piston pin out of the piston, 


2-stroke engines: 
Remove the needle bearing from the small end of the connect. 
ing rod. 


NOTE 


* Do not damage ar scrich the aston | 

* Do nt app ate facet te someting oe 

“Don the aip fins the comes | 

* Mark and stare the pistons and piston pins so that they 
canbe inrated nthe ong sank J 


INSPECTION 


Clean carbon daposits from the piston. 


NOTE 


Clean carbon deposits from the piston ring grooves with | 
ering that will be discarded. Never use the wire brush it 
will sctatch the groove, 


SHOP TOWEL 


PISTON PIN 


r 


inspact the piston rings for mavement by pressing the rings. 
The rings should be able to move in its groove wheat 
catching 


Spread cach piston nng and remove it by lifting it up at a point 
just opposite the gap. 


cauTION 


* Ponet damage the piston ring by spreading the ends too 7 
far. 


Some 2-strake engines: Remove the expander from the se- 
cond ting groove. 


Inspect the piston: 
+ Sliding surface for scratches or wear. 
Remove eny small surface scratches using #600— #800 
sandpaper. i there is deep scratches, replace the piston. 
* Piston fing groaves- for excessive wear. Replace the 
piston as necessary. 
* 4 stroke engines: Olt pass holes in the oil ring groove —for 
Clogs. Clean the oif holas with compressed air 


10-6 


PISTON 
PISTON RING PST. 


ABNORMAL 
WEAR 
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CYLINDER/PISTON 


Measure and racord the piston 0.0. 86° ta the piston pin bore 
and at the paint specified in tha Madet Spectitic manual, neor 
the bottom of the piston skirt 

Replace the piston if the service limit is exceeded. 


Calculate tha pistan-to-evlindar clearance (see page 10-5). 


NOTE 


~‘Awave cbace Baton ings as aoe ] 


Measure the piston pin bore I.0. in an X and ¥ axis. Take the 
maximum reading to determine the LD, 
Replace the piston if the ILD. is over the service limit. 


Inspect the piston rings, and replace them if they are worn. 


NOTE 


+ Always replace piston rings a5 a set. 


Reinstall the piston rings (see page 10-8) into the piston 
aroaves, 


Push in the ring until the outer surface of the piston ring is 
nearly flush with the piston and measure the clearenca using @ 
feelr gauge. Replace the piston ring if the service limi is 
exceedad, 


Insert the pistan ring into the bettom of the cylinder squaraly, 
using the piston as shown, 


Measure the end gap using a fesler gauge. Replace the ring if 
the service limit is exceeded 


‘SPECIFIED 
DISTANCE 


PISTON 


PISTON FING 


PUSH IN 


FEELER GAUGE 


wz, 


Suto. 
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CYLINDER/PISTON 


PISTON PIN INSPECTION 
Measure the piston pin 0.0. at three points. 
Replace the piston pin if the service fimit is exceeded. 


Calculate the piston pin-to-pin bore clearance by subtracting 
‘the piston pin O.D. from the pin bare ILD. 


SMALL END BEARING SURFACE INSPECTION 


2-stroke Engines: 
install the needle bearing and piston pin in the connecting rod 
Small end and check for excessive play. 

if the piston pin 1.D. is over the service limit, the crankshaft 


must be replaced. Measure the I.D. of the connecting rod small 
end, 


A-stroke Enginas: 
‘Measure the |.D. of the connecting rod small end 


Fieplace the connecting rod or crankshaft assembly if the ser- 
viee limit is exceeded 
PISTON/PISTON RING INSTALLATION 


4-stroke Engines: 
Clean the piston heads, ring lands and skirts 


Carefully installthe piston rings onto the piston with the marke 
ings facing up. 


NOTE 


ry Be careful not to damage the Piston and rings dusing 
assembly 
Do not confuse tho top and second rings: The top rng is 
chrome-coated and tha azcond ring fst coves nny 
After instoling the rings they should ‘otere. techy 
without suck | 
+ Space the ring end gaps 120 degeaes apart 
Space the sie ral gaps 40 mm {1.6 in) er more apart as 
LL shown, 


@@¢ 


2-STAOKE ENGINE 


‘OR MORE 


20 mm 0.8 a) THe nm soe one 


MARK 


—— TOP RING 
SECOND 
RING 


OIL RING 


Gap 
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Clean the piston 


1g grooves, 


Lubricate the piston rings and ting grooves with clean Z-stroke 
ail 


‘nstal the piston rings on the piston with the marks facing up. 


NOTE 


Bo not confuse the tap and second rings. Be sure tom] 


'n 2-stroke engines, the piston has laceting pins that hold the 
piston rings away from the intake and exhaust parts. 


Align the piston ring end gaps with the locating pins. 


Check the fit of each ring in its groove by pressing the ring into 
the groove. Make sure that itis flush with the piston at severai 
Points around the ring. 


if the ing rides on the locating pin. it is damaged during 
assembly. 


PISTON INSTALLATION 


Coat the needle bearing (2-stroke engine only} and piston pin 
with the recammendad oil 

Lubricate the piston pin. 

4-STROKE ENGINE: Molybdanum solution 

2-STROKE ENGINE: Recommended engine oil 

NOTE 


* Place a clean shop towel aver the crankoase to prevent 
the clip tram falling into the crankcase 


2-STROKE ENGINE 


secon? 


EXPANDER , 


Sf 


T2:STROKE ENGINE 


LOCATING PINS 


4-STROKE ENGINE 


ere 
> 


Install the needte bearing into the connecting rod 
Install the piston and insert the piston pin. 
NOTE 
+ Tha mark that is stamped on the piston hesd should be 
facing tha correct direction 
“iN” MARK: TO INTAKE SIDE 
(L__“EX" or "A" MARK: 70 EXHAUST SIDE 


install naw piston pin clips. 
CAUTION 


Always use new piston pin clips. Reinstalling used piston 
in clias may lead to serious engine damage. 


NOTE 

+ Teke care not to drop the piston pin clip into the | 
crankcase 

+ Set the piston pin cfip in the groove properly. 

[¢_2¢ not align the clip’s end gap with the piston cutout. 
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| 2-STROKE ENGINE, 


NEEDLE 
BEARING 


CYLINDER/PISTON 


CYLINDER INSTALLATION 


Make sure that the piston ring end gap is correct. 
Install a new cylinder gasket and dowal pins 


Cost the cylinder wall with clean engine oil and instal the 
cylinder. 
NOTE 


Route the cam chain through the cylinder 
Be caraful not ta damage the piston rings 


Single cylinder: 
Install the cylinder over the piston while compressing the 
piston rings by hand. 
‘Multi cytinds 
Position the piston at T.D.C. and install two piston beses to 
hold the 2/3 pistons, 


Compress the rings with the piston ring compressor and install 
the cylinder 


Parallel four cylinders: 
First install #2/3, then #1/4. 


[SINGLE CYLINDER, 
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11. CLUTCH 


SERVICE INFORMATION 11-1 CLUTCH INSPECTION 11-10 | 
TROUBLESHOOTING 11-1 HYDRAULIC CLUTCH SYSTEM i 
SYSTEM DESCRIPTIONS 11.2 SERVICE pass | 


SERVICE INFORMATION 


‘® Clutch maintenance can be done with the engine ia the frame. 

© Baler 20 the Maciel Specific manual for ramoval/installation of the crankcase cover and specific clutch maintenance 

* Engine oll viscosity and level have an effect on clutch disengagement. Whan the clutch dees not disengoge or tho cevicle 
Sreens with clutch disengaged, inspect the engine ail level befara servicing the clutch system 

© On wet cantrifugel clutches, the clutch will net engage property if the engine oll contain adaitives such aa molybdenum 
Aisulfied. Gils with @ molybdenum disulfied additive tend to reduce clutch friction 


TROUBLESHOOTING 


Clutch lever t00 high 
+ Damaged, kinked or dirty clutch cable 
Damaged clutch lifter mechanism 
Faulty clutch liter plate bearing 
Sticking clutch slave cylinder giston 
Clogged hydraulic system 


Clurch will not 

pgaged 

+ Too much clutch lever tree play 

+ Warped plate 

+ Loose clutch lock nut 

+ Oit levet too high. improper oll viscosity or oil additive 
used 

+ Air in hydraulic system 

+ Low iluid level 

+ Hydraulic system leaking or clogged 


isengage or motorcycle creeps with chutch 


Cluteh slips 
+ Clutch litter sticking 
Worn clutch discs 

Weak clutch springs 

No clutch lever free play 
Hydraulic system claggad 
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CLUTCH 
SYSTEM DESCRIPTIONS 


Tip clutch system is to disconnecticonnect the power of the crankshsft Most clutches are placed between the primary 
[pauction and transmission. Wah some models. howaver, they are arached directly to the crankshaft. The actuation of the 
clutch can be roughly divided into twe types: the manual elutes SGikroled by the riser and the centcifugel clutch performing 


The clutch contrals the transmission of power by frictional force: When the clutch is completely disengaged, power cannot be 


qaramited to the rear whecl. When the vehicle is started, the chic gracuslly increases its frictional force and smoothly 
tonamits ower to the rear wheel. When the clutch is completely engaged. the power of the crenkshatt will ba dractly 


WET MULTIPLATE MANUAL CLUTCH 
(TYPE A: OUTER PUSH TYPE} 


Pewter — @ crurcy 


oureR, PATE © Lrrer 
PRESSURE & cLutcw _ 
PLATE Tock NUT @ Bcarinc 
end; 
‘ents, 
® cuter @urter 
@ THRUST CENTER ROD 
WASHER Scwurcw 
@ cuutcy SPRING 
oisc 
‘When the clutch lever is pulled in, the clutch litter mechanism CLEARANCE 
Bresses the pressure plate through the litter plate, resulting in APPEARS 


3 gap betwaen the disc and the plate. The power of the 
crankshaft is now not transferred to the rear wheel, 

When operating the transmission gears and gradually releasing 
the clutch lever, the pressure plate begins to press the dise ana contact: o 
Plate by the tension of the spring, and the discs and the plates 
begin to transmit power by sliding contact. At this time, the 
vehicle will start to move. U 
‘When the clutch lever is compietaly releasad, the dises and 

Plates are complotely caught between the pressure plate snd 


the clutch center, and no longer mutually slip. The power of EL  pressure.-— 
the crankshaft is thus completely transmitted to the rest CLUTCH pIsencaged CLUTCH ENGAGED 
wheel 
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CLUTCH 


Judder Spring Purpose 
When the clutch lever is released to engage the clutch, the 
clutch discs and platas sometimes engage intermittently caus. 
ing judder or vibration to some degree. 

To lessen this symptom, some models are equipped with a jud- 
der spring. 

The clutch discs and plates are pressed by the judder spring 
tension and each disc and plate engages smoothly. 

A judder spring is not installed on motorcycles on which the 
judder is not batherseme. 


Damper Spring Purpose 
When the engine is running, the combustion pressure that the 
iston receives is applied to the crankshaft intermittently and 
the clutch outer primary driven geer raceives the striking force 
from every piston stroke. 

Due to the pulsing natura of the power input, a damper spring 
fs installed between the clutch outer and primary driven gear, 
close ta the crankshatt, 

‘The damper springs absorb the impact of the power pulses so 
they are not transmitted through the rest of the drive lina. The 
drive train fs thus protected from unnecessary damage and 
overalt vibration is reduced. 


TYPE B (INNER PUSH TYPE} 


> 


SPRING SEAT JUDDER SPRING 


DAMPER SPRING 


©) 


2 aL 


The Clutch liter mechanism of this type is equipped on the opposite side of the clutch, and is different from the type A. 
Te rush rod is installed through the mainshat and presses the clutch prassure plate located outside of the cheer outward ta 
disengage the clutch. All but the above characteristic are the same 2s type A. 


® ciuTcH 
Disc 


@ CLuTcH 
CENTER 


@ CLUTCH OUTER 


Dune 


ROD 


@cLutcn 


® BEARING ‘SPRING 


@ CLUTCH PressuRE 
PLATE 


Ga 


Power transmission and operating principle are the same as type A (see page 11-2) 
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CLUTCH 


ONE-WAY CLUTCH SYSTEM 
(TYPE C: INNER PUSH TYPE WITH BACK TORQUE UMITER MECHANISM) 


Braking force drops below the leval necessary 10 make the tear tre trovk Waction. tf muhiple downshifts are made, the result 


traction, 


CLUTCH HUB, INNER 
thas splines) 


ONE-WAY SPRAG 
CLUTCH 
{splined to mainshaft) 


CLUTCH HUB, OUTER 
{ino sptinas but receives, 
bower via the one-way 
Sprag clutch) 


INNER PORTION 
tAlways locked during 
seceleration.) 


‘OUTER PORTION 
(Can slip during 
deceleration.) 


The major difference between this system and @ convantional 
clutch is 3 two-piace clutch hub, inner and cuter. in addition, SPRAG CLUTCH CLUTCH HUB, 
the outer partion of the clutch hub, that which controls the OUTER 
majority of the clutch plates and discs, is drivan by a special 
one-way sprag clutch 


The inner portion of the clutch hub is splined to the transmis- 
Sion’s mainshaft as is normal, But it only controls about tra. 
fifths of the clutch plates and discs. This portion of the clutch 
Wansmits powar and deceleration forces in the usual manner, 


race terinn of the clach hub is mot splined to the exuren LP) Ms ouren 
seer asioNemsinshote te contals sbout theeitin of the Guar SS 

cluteh plates and discs, This portion tranemite power whence 

s0'aq clutch is tockad up, such as ducing normal accoleratins 
ervising, and deceleration. But it wil! slip during high RON 
deceleration 


OPERATION: 

When the transmission is downshifted from high RPM, it 
causes 3 backloading at the clutch because of the forces 
enerated by the engine's compression braking effect. If these 
forces approach that which will cause the rear wheal to lock 
UP, the one-way clutch will disengage the outer partion and 
allow the inner portion to slip. tt will do this to a dagree that 
allows the rear wheel to maintain traction while mamtaining 
the highest effect of engine braking. So rather then being 
harsh ON or OFF mechanism, the one-way clutch determines 
the correct amount of slip for aach situation, all the white 


maintaining maximum possible engine braking effec 
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CLUTCH 


+ OPERATION 
During acceleration, cruising and normal deceleration, 
power is transmitted through the cluteh in the normal man. 
ner: Clutch auter ~ plate -- disc + sprag clutch 
mainshaft, 


CLUTCH OUTER 


cLuTcH 
Hus, OUTER 
ne splinest 


CLUTCH 


HUB, 
INNER SPRAG 
splined) CLUTCH 


SPRAG 


fr churn 
MAINSHAFT INNER 
RACE 

(splined) 


+ POWER FLOW DIAGRAM 


CLUTCH PLATE__| CLUTCH PLATE 


Lay x ¢ 


C couren ase | CuBTGH OSS 


fl 


“curren Hoe, oureR— J 


i ae Mm 

I SPRAG ELUTC 
(ELUTCHTHUB, WER] © SPRAG CUUTCA NEA RACE | 

[; eee 225 


“+ ORDINARY PowER FLOW 


BACK LOAD 


When thare is a backloading on the clutch caused by the 
fear wheel nearing fock up, the spraq clutch will slip just 
enough to prevent the whee! from locking without losing 
‘the benefit of maximum engine compression braking 


MAINSHAFT 


SPRAG 
o> CLUTCH 
INNER 
RACE 
CLUTCH, Isplined 
HUB, 


INNER 
These platesidiscs will 
slip during backloading, 


cLutcH 
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CLUTCH 
TYPE D {CRANKSHAFT MOUNTED} 


+ Clutch outer is an the crankshaft 


@ CLUTCH ® orve 
PLATE PLATE 


@PRIMARY — @ SET RING Ss courcal 
DRIVE GEAR 


kd 


(} PRIMARY 
oniven 
Seas 
@ CLUTCH @ CLUTCH @ & wo 
ouren  SSeentr @ErTER 
Power Flow Diagram CLUTCH DISENGAGED: CLUTCH ENGAGED: 
ed ane 
CRANKSHAFT ManSAAT) 
private PRIMARY DRIVEN ear 
cuuret outer PRIMARY CRIVE GEAR 
cuurch evare cxteh ose 


Clutch springs are compressed — clutch is disengaged | 
Clutch springs are released _— clutch is engaged 


CLUTCH Lever 


OPERATION: 
Clutch teveris Lifter rod, tiftar Clutch outer is. Clutch springs Clearances ap- Clutch 
pulled “> plate are “> depressed ‘ore compressed —» pear between — disengaged 

depressed plete and disc 
Cluteh fever is__ Litter rod is, Clutch springs Clutch outer is___Dise is com Clutch 
released released ‘ate released Pushed out “acted to plate” engaged 
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CLUTCH 
WET MULTIPLATE CENTRIFUGAL CLUTCH 


moved without manual operation of the clutch. 
When the canirfugal cluich és combined with the transmission, it will be Provided with an independent mechanism, to 


TYPE A: SHIFT CLUTCH COMBINED 


‘The centrifugal and shift clutches are combined to be mounted to the crankshaft, 
®ctuTcH E CLUTCH 


Donive | weIGHT PLATE 
puate/ © CLUTCH Scwrex 
® cuter Centes DIsee 
SPRING DoRWvE 


GEAR {@ PRIMARY 
2 DRIVEN 
® curcn. 
OUTER a 
E 
@ DAMPER was 
» SPINS eS © SET RING 
@ PRIMARY 
DAIVE Gear 
FREE Spain ‘© 
® cuter 
Lever 
@ 
SHIFT LIFTER 
Peau MECHANISM 
RETAINER op 
~ CAM 

Clutch ec are abaed, the centritugal force spphiedon the When the engine speed ie increased, the centrifugal force 
saints Ponce fat ane weight doss.ot work. andagep appleate me ouen eee increases. The weight moves 
Geanpegenct” {2 Suteh pistes and vises. The luichis onwards and eset ne plate, The plates and the 
disengaged. ices therefore closely join and the power of the 


crankshaft will be transmitted to the primary drive gear 
CLUTCH PLATE 


CRANKSHAFT CLUTCH WEIGHT 
PRIMARY 


DRIVE GEAR 
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CLUTCH 


In some cases, a roller is usad instead of a clutch weight be- 
‘tween the drive plate and the clutch plate. Ja this type. cen- 
‘tifugal torce shifts the roller to the outside of the drive plate, 
Causing the pressure on the clutch plate te engage the clutch. 


GEAR SHIFT LIFTER 


‘Whan the shift pedal is operated, the rotation of the gear shift 
spindle rotates the lifter cam through the clutch lever. 

When the lifter cam is rotated, the ball positions of the ball re- 
‘ainer and the lifter cam are dislocated, causing the lifter cam 
to lift for the distance shown in the figure {a] and the pressure 
plate is pressed, 


When the pressure plata is pressed, the clutch outer cantracts 
‘the spring and the whole clutch outer is pushed inwards. 

At this time, even though tha clutch weight is closely joined to 
the disc and plate, a gap will exist between the disc and plate 
from the motion of the clutch outer, and the clutch is then 
disengaged. 


As the pedal is released after completion af shifting gears, tha 
lifter cam retums to its original position. When the elutch outer 
returns to its original position by the tension of the clutch 
spring, the disc and the plate closely join again, and the clutch 
is then engaged 


- 
aaRe : 
INCREASE FRESE 
wll 
7 BALL RETAINER LIFTER CAM 
ong) 
{ rf JZ 
at 
u a 
a] 
iL a 
i 
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shoe is pressed against the inner surtace at | sieving power transmission. This is @ aie mechanism to a 
Grum brake, The shift clutch is attached te with a manual clutch. The work of engaging’disengaging is afso 
the Seme as with the menual cutch. The sexs sere ‘anism is the same as that of the commnoy type described in the 


clutcn 
© urter SLRTGH G@PRessune & cLutcy 


PLATE PLATE 


‘D BEARING 


SHIFT 
cluTCH 


On 


® 
@0 CENTRIEUGAL 
cluren 


© plate 


© FRICTION 
SPRING 


@ cturc 
onum 


OPERATION PRINCIPALS 
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CLUTCH 


CLUTCH INSPECTION 
CLUTCH LIFTER DISASSEMBLY/INSPECTION 


{Type A and a part af Type B) 
Remove the crenkcase cover (Refer to Model Spacific manual. 


Remove the lifter rod and return spring, 
if spring pin is used. drive out the pin using a pin driver. 


Remove the lifter shaft from the crankcase cover. 


Check folowing: 
+ lifter rod for bending 

+ needte bearing for play or damage 

+ dust seal for damage 

+ tetum spring for damage or weakness 


(Type Dy 
Remove the right crankcase cover (see the Modal Specific 
mmanualh, 


Remove the screws and lifter cover, 


Remove the following: 
+ Stopper pin and lifter acm 
+ Screw and set plate 

+ Lifter plate and lifter rod 


LIFTER ARM 


PIN DRIVER 


RETURN SPRING 


DUST SEAL 


NEEDLE BEARING 


UFTER COVER 


SCREWS 


LIFTER ROD , UFTER 
ARM 


STOPPER 
Pi 


LeTER 
PLATE 


SET PLATE 


eee ee 
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Check the follewing: 

+ Lifter arm, for straightness 

+ Return spring for weakness 

+ O-ring, for damage 

+ Sliding surface of the lifter arm, 
damage. 


for abnormal wear or 


CLUTCH REMOVAL/DISASSEMBLY 

(Type Al 

Loosen the clutch spring bolts in a crisserass pattern in 2 or 3 
steps. 


Femave the clutch spring bolts, lifter plate and clutch springs. 


If the clutch is secured with @ staked lock nut, unstake the nut. 


Remove the lock nut and lock washer u: 


1g & special tool. 


If 9 snap ting is used: 
Remove the snap ring and clutch assembiy. 


(Type B) 
Loosen the clutch spring bolts in a crisscross pattern in 2 or 3 
steps. 


Remave the clutch spring bolts, 
springs. 


pressure plate and clutch 


NOTE 
+ Hydraulic Clutches: To protect the clutch system tom 7 
ir contamination slowly squeeze tha clutch lever inn 
mediately after removing the pressure plate, then tie the 
lever to the handlebar grip. i 


L 


CLUTCH 


7 


CLUTCH SPRING. 


LIFTER PLATE 


CLUTCH CENTER 
HOLDER 


CLUTCH SPRING 
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CLUTCH 

Remove the Push fod, dises and clutch plates. ai 4 
Roo 

nore 

[+ Some mods Rave o tel bal berwaan Whe Wer Gas f 

[ah re ified 


Aeron dor apring nd ering seat hay are insta, | 


PO 


fi’ JUDDER SPRING 
AND SPRING 
SEAT 


Ifahe lock nut is staked ta the mainshaft, unstake the lock nut ‘CLUTCH OUTER 
and remove it. 


Remove the lock washer. 


Remove the clutch center and clutch outer 


CLUTCH CENTER HOLDER 


(Type ch SET RING 
Remove the set ring, liter plate, litter rod and bearing. 3 


Slowly squeeze the clutch lever immediately after removing 
the cluteh lifter plata, then tie the lever te the handlener, 
CAUTION 


[+ “Ambiant air can contaminate end ‘may damage the clutch | 
L__ system, 


UFTER PLATE UFTER ROD 


Shift the transmission inte tap gear and apply the rear brake. LOCK NUT AND Lock WASHER. 


Remove the lock nut. Rage 
NOTE 
| * the engine is natin the frame, shine transmission in- 


Remove the lock washer, clutch spring set plate, clutch spring 
and washers, 


CLUTCH SPRING AND WASHER 
11-12 Date of Issue: Sep., 1988 
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CLUTCH 


Remave the cluteh pressure plate. clutch plates and discs 


Remave clutch center 8 and the one-way clutch as an 
assembly, 


Remove clutch center A, the washer and the clutch outer. 


Remove the clutch outer guide 


(Type D} 
Remove the lifter, spring and olf through guide 
Remove the screws, clutch outer cover and gasket. 


pressiRe 
PLATE 


CLUTCH 


CLUTCH CENTER B AND 
ONE-WAY CLUTCH 


WASHER 


cLuTcH 
CENTER A 


CLUTCH 


CLUTCH 
OUTER 


‘CLUTCH QUTER COyER: 


urTER 


SCREW 
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CLUTCH 
Straighten the lock washer tab. 


Hold the clutch outer using tha clutch outer holder. 
Remove the lock nut using the lock nut wrench. 


Remove lock washers A and 8: discard washer B 


NOTE 


[> Replace tock washer 8 whenever A lo removed: aq 


Remove the clutch essembly from the crankshaft. 


Remove the snap ring and primary driven gear from the 
inainshatt, 


Remove the clutch center guide and colar from the 
crankshaft. 


Remove the damper springs from the clutch outer 


LOCK WASHER A ag 
BQ 


LOCK WASHER 
5 

Replace 
SiR) 


LOtK NUT 
WRENCH 


GEAR 


COLLAR 


W140 
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CLUTCH 


Install the primary drive gear onto the clutch assembly and 
compress the clutch springs using the clutch spring com 
pressor, then remove the set ring. 


CLUTCH SPRING COMPRESSOR 07960~—0110000 


Loosen and remove the tool, then disassemble the clutch, 


52) cLuten sPrinc compressor 


PRIMARY 


set fing DRIVEGEAR | 


CLUTCH INSPECTION 


Lifter Plate Bearing (Type A, 8, C, and D} 
The lifter plate bearing inner race is loaded by the Wter rod 
when the clutch is disengaged. Inner bearing raca damage ef- 
fects the clutch operatian. 


Turn the bearing inner race with your finger, and check that 
the bearing tums smoothly and quietly without play. 
Also check that the outer cace fits tightly in the Ffter plate. 


LIFTER PLATE 


Clutch Outer (Types A. 8, © and D1 

* Check the primary driven gear teeth for 
replace as necessary. 

+ Check the slots of the clutch outer for nicks, 
‘waar from the clutch discs: 


wear or damage, 


damage or 
replace as necessary. 


DRIVEN GEAR 


Clutch Outer Guide, Needle Bearing (Types A, B and C} 

* Moasure the 1.0. andiar ©.D. of the clutch outer guide, 
Replaca if the service limits are exceeded. 

+ Check the needle bearing for damage or exessive wear: 
replace if necessary. 


CLUTCH 
OUTER 
GUIDE 


NEEDLE SEARING 
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CLUTCH 


Clutch Dise (Types A, B, C and D) 

* Check the clutch dises for scoring er discoloration: replace 
as necessary, 

+ Measure the dise thickness and replace the discs if the ser- 
vice limit is exceeded. 


NOTE 


[+ Replace the clutch discs and plates a0 a set 


Clutch plate (Typas A, B, © and D} 

* Check the clutch plates for warpege or discoloration: 
replace if necessary. 

* Check for plate warpage on a surface plate using 2 feeler 
gauge; replace if the service limit is exceeded. 


NOTE 
I". Warped clutch plates prevent the cluich kam disengag- | 
ing properly. ij 


Clutch Center 
Check the clutch center for nicks, grooves or abnormal wear 
from the clutch plates; raptace as necessary, 


NOTE 
[1 A damaged clutch center causes engine noise. 


Lifter Push Rod {Types & and C} 
Check the push rod for trueness or damage; repiace if 
necessary 

If there is a steet ball between the lifter rod and push rod, 
check the ball for wear or damage; replace as necessary. 


1-16 


CLUTCH 
FEELER GAUGE PLATE 


CLUTCH 
CENTER 


STEEL BALL 


PusH ROD. 
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CLUTCH 


Judder Spring, Spring Seat 
(Types A and B) 

Cheek the judder spring and spring seat for deformation, war- 
faye oF damage; replace as necessary, 


A damaged or warped spring seat will cause the judder spring 
to be pressed unevenly. 

A damaged judder spring also causas the weak contact bet. 
ween the dises and plates or uneven disciplate contact, 


Mainshatt 
(Types A, B and C) 

Measure the mainshatt O.D_ at the sliding surface, it the clutch 
outer guide slides on the mainshaft. 


Replace the mainshatt if the sarvice limit is exceeded. 


Clutch Spring 
(Tynes A, B and D} 

‘Measure the clutch spring tree length; replace the springs if 
the measurement is not within the service limit. 


NOTE 


~The vies boon wo Tong tna he ena | 
sing he lagth wt be chorten bees te Sach 
<pings te comprasnd wee Cache deere 

+ Reloe ite cten sponge ava sctan har tneence | 
tat evnt whine cure ates | 


Clutch Spring 

(Type C) 

Measure the free height of the clutch spring: replace the spring 
if the measurement is lower than service limit 
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SPRING SEAT 


JUDDER SPRING 


MAINSHAPT 


CLUTCH SPRING 


CLUTCH SPRING 
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CLUTCH 


One-Way Clutch (Type C) 

+ Check the inside surface of clutch center B for abnormal 
wear of damage; replace as necessary 

+ Measure the |.D. of clutch canter B. Replace if the sarvice 
limit is exceeded 


* Check the outside surface of the ene-way clutch inner for 
‘abnormal wear, replace if necessary. 

+ Measure the 0.D. of the one-way clutch inner. Replace it 
the service limit is exceeded, 


+ Chack the sprag for damage or excessive weer, replace if 
necessary, 


Feassemble the one-way clutch as follows: 

* Install the sprag into the clutch cemter 8, with the flanged 
side facing up. 

* Install the clutch inner into the sprag by turning it in the 
Specified direction with the groove facing up. 


Hold the clutch inner and turn clutch center 8 as shown and 
‘cheek that the clutch center tums in the specified direction bat 
‘ot in the opposite direction. Raplace the one-way clutch if the 
clutch center tums in both directions, 


Primary Drive Gear {Type D) 
Check the drive gear grooves far nicks or wear causad by 
the clutch plates: replace as necessary. 

* Maasure the |.D. of tha primary drive gear. Replace if the 
service limit is exeseded 


18 


ONE-WAY CLUTCH INNER CLUTCH CENTER B 


ONE-WAY CLUTCH 


PRIMARY, DRIVE GEAR 


GROOVE 
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CLUTCH 


Clutch Center Guide, Caftar [Type 0 
+ Measure the 1.0. andor 0.D. of the clutch canter guide at 
the sliding surface. 


Replace the guide if the service limit is exceeded. 


+ Measure the ILO. and/or height of the collar: reptace if the 
service limit is exceeded. 


Crankshaft (Type D] 
Measure the O.D. of the crankshaft at the clutch center guide 
sliding surtace, replace if the service limit is exceeded, 


CLUTCH REASSEMBLY 


(Type AD 
ingtall the needle bearing or clutch outer guide onto the 
mainshatt. 


Install the clutch outer onto the mainshaft 


NOTE 


+ If the pump drive eprocket is installed on the meinaha, | 
align the holes of the clutch outer with the pins en the cil; 
pump drive sprocket 

+ Ifthe primary drive gear is the anti-backlash type, install 
the clutch outer onto the mainshatt while moving the 
drive sub gear to align the two gear teeth using @ 
screwdriver. Take care not to damage the gear toeth- 


Install the thrust washer (if used) 


b-—_] Giren 


PRIMARY DAIVE GEAR. 


THRUST WASHER — 
<e 
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CLUTCH 


Coat the clutch discs and plates with clean oi 
Instat the pressure plate, discs. plates and clutch center onto 


the mainshaft in the order shawn. If a judder spring is used, in- 
stall the judder spring and spring seat as shown below. 


NOTE 


+ The isc that is installed against the judder spring has a! 
larger 1.0. than the other discs. 

+ I the splines of the cluteh center cannot be aligned with 
the mainshaft splines while installing, change the | 
transmission inta any gear position and turn the rear 
wheel to ease instaftation 


Make sure that the clutch center is installed completely; the 
‘grooves of the clutch center must align with the tabs of the 
pressure plates. 


Hf the clutch is secured with a lock nut; 


install the lock washer onto 
“OUTSIDE” mark facing outside, 


the mainshaft with the 
tf there is no mark, install the lock washer with the convex sida 
facing out, 

Install the lack nut and tighten it to the specified torque. 


NOTE 


[+ Use @ new lack nut if the lock nut was Stoked 1 
Face the chamfered side of the lock nut inward if the j 
lock nut is chamfarad, 


+ ifa.snap ring is used: 


Set the sngp ring into the groove in the mainshatt with the 
chamfered side inward. Turn the snap ring to ba sure that itis: 
Seated in the groove, 


CLUTCH 
CENTER 


1 pressure PLATE 


DISCS AND PLATES 


1 


DISC 


SPRING SEAT -JUDDER 


SPRING 


CLUTCH CENTER PRESSURE PLATE 


t atin 


Lock 7 7 
mu Le cssenso 
EDGE 
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CLUTCH 


Tighten the lock nut to specified rarques using 2 special tool. 


Where a staked lock nut is used: 
Stoke the ut ta the mainshaft. 


NOTE 


+ Replace staked-type lock nut, if the old staked area of 
the nut aligns with the groove af the shaft after tighten- 
ing the nut to specified torque. 

+ Ba careful not to damage the shaft when staking the lock 
ut. 

+ Make sure that the peen paint covers at least 2/3 of the 
width of the mainshatt graove. 


Set the bearing in the lifter plate, than install the clutch springs 
and the lifter plate, 


Install the clutch spring bolts and tighten them in a crisscross 
pattern in 2 or 3 steps. 


(Type B) 
Install the clutch outer guida, needle bearing and clutch outer 
{see page 11-19) 

Install the clutch center. 


Inetall the lock washer and Jock nut (see page 11-20}. 


Tighten the lock nut using the speciel tool to held the clutch 
center, 


Stake the lock nut if necessary. 


LOCK NUT WRENCH 


LIFTER 
PLATE 


OUTER CLUTCH 


CENTER 


CLOCK NUT WRENCH 
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CLUTCH 


‘Coat the clutch plates and discs with clean engine cil. 
Install the judder spring seat and spring, discs and clutch 
plates, 


Coat the push rod with grease and install it into the mainshaft. 


Install the lifter rod {and steel ball, if removed). 


Instat the bearing in the lifter plate, then install the clutch 
springs, pressure plate, washerts} and clutch spring bolts. 


Tighten the clutch spring bolts. 


(Tyee C 
Install the clutch outer guide, needle bezring and clutch outer 
{see page 11-19) 


Install clutch center A and the washer. 


DISC 


CLUTCH 3 


JUDDER SPRING 
SPRING SEAT 
PUSH ROD 


brteR Doo 


PRESSURE 
PLATE 


BEARING 


‘CLUTCH CENTER A 


San 


WASHER 
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Install the clutch center 8, the one-way clutch and one-way 
lurch inner as an assembly onto the cluteh outer. 


NOTE 
+ See page 11-18 for one-way clutch essembiy. 1 
+ Make sure that the one-way clutch is installed correctly 

by turning clutch center 8. Tha elutch canter should tur 
in the specified direction freely and should not turn in the | 


opposite direction, 


Coat the clutch plates and cises with clean engine oil and in- 
stall them in the clutch outer and on the clutch center, 


NOTE 


[Two discs Rave aferent groove patterns than he omer] 
dises. Install thase two in the SECOND and THIRD dise | 
| postions trom tne macnn: 
Bonot eve cutch center fer inetaling the dice ond 
[Stich otter: | 


Install the pressure plate. 
Instat the washers, clutch spring and set plate. 


NOTE 


i" Install the clutch spring with concave side toward the 1 
inside | 


Instalf the lack washer and lock nut (see page 11-204, 


Put the transmission in top gear and apply the rear brake. Then 
tighten the lock nut to the specified torque 


NOTE 


[ = tthe engine is notin tha frarne, gif the tranemiscion in 
to tap gear. hold the drive sprockat with the universal 
halder, end tighten the lock mut. 


CLUTCH 


al 


CLUTCH CENTER B, ONE-WAY CLUTCH AND 
ONE-WAY CLUTCH INNER 


‘SECOND AND THIRD DISC (Different-groove pattern] 


PLATES AND DISCS 


PRESSURE 


CLUTCH 
WASHER SPRING 


LOCK WASHER AND LOCK NUT 
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CLUTCH 


Coat the push rod with grease and install it in the mainshafe 
Install the lifter od 

Untie the clutch lever from the handleber. 

Install the bearing onto the litter plate 


'nstall the lifter plate and secure it with the set ring 


(Type D) 
{install tha clutch springs on the clutch outer 


Assemble the drive plate in the clutch outer 


'nstal the clutch disc, clutch plate and primary drive gear. 


Compress the clutch springs with the clutch spring com- 
Pressor, then install the set spring in the groove of the clutch 
ourer, 


Remove the tao 


CLUTCH SPRING COMPRESSOR 07369—01100¢0 


Seay PUSH ROD 


UFTER PLATE 


»- LIETER ROD 


BEARING 


Xx 
CLUTCH SPRINGS 


DRIVE PLATE 


CLUTCH PLATE 


CLUTCH Disc 


PRIMARY 
DRIVE GEAR 


(E72) CLUTCH SPRING COMPRESSOR 


SET RING 


PRIMARY 
DRIVE GEAR 
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Install the clutch damper springs 


Install the collar and clutch center guide onto the crankshaft. 


Install the primary driven gear onto the mainshaft and secure it 
with 9 snap ring. 


Install the clutch assembly onto the crankshaft, 


Install a new lock washer B [tonguad washer] onto the 
mainshatt. 
NOTE 


rr Replaca lock washer B with new ene whenever it is 
removed, 


4 


Imotall lock washer A with the “OUTSIDE” mark facing out- 
side. If there is no mark, install the lock washer with the con. 
vex side toward the outside. 

|nstall tha lock nut with the chamfered sdge toward the inside. 


Hold the clutch outer using a speciel holder tool and tighten 
the lock nut to the specified torque. 


Band the tab af lock washer 8 up into the lock nut groove. 


NOTE 


CLUTCH 


DAMPER SPRINGS, 


PRIMARY DRIVEN 
GEAR 


SNAP RING 


COLLAR 


CLUTCH 
CENTER GUIDE 


“OUT SIDE” MARK 


LOCK WASHER 8. 


Sy 


i 
“Lock WASHER A 


+ lf the tab and groave aren’? aligned, tum the lock nut m } 
the tightening direction to align; do not joosen the nut to 
set the locking tab, 


_ ay 
@_ CLUTCH OUTER 
HOLDER 


BEND TAR 


LOCK NUT 
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CLUTCH 


Install a new gasket onto the clutch outer [ -clureweurer cove 
LIFTER a 


{ostall the clutch outer cover and tighten the mounting screws. | 


‘OW THROUGH 
GUIDE 


'nstalt the lifter. spring and oll through guide onto tha clutch 
assembly 


CLUTCH LIFTER REASSEMBLY 


(Type A and a part of type B} 
Coat the lifter arm and dust seal with grease. 


Install the lifter arm and return spring 


Drive in a new spring pin using a pin driver until the pin does 
ot interfere with the lifter arm. 


2e= “FIN DRIVER 
Lz PIN Daven 


Reset the return spring in the place. 


Install the lifter rad into the cutout in the Rfter arm. 


SPRING PIN 


Install the crankcase cover isee the Model Specific manual. 


(Type Di OIL SEAL 
Coat the lifter arm with grease. 


Replace the O-ring with new ane, and install the return spring 
and lifter arm in the crankease cover. 


'nstall the stopper pin into the pin hole en the crankcese cover. 


metal the lifter plate and sot plate, then tightan the screw. 


Install the lifter rod by aligning the base of the lifter rad with 
the groave in the crankcase cover. 


Install a new gasket and the clutch lifter cover. Tighten the 
screws, 


Install the crankcase cover (see the Model Specific manual. 
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CLUTCH 
HYDRAULIC CLUTCH SYSTEM SERVICE 


RESERVOIR COVER 


FLUID REPLACEMENT 


Before removing the reservoir cover, tum the handlebar until 
the raservair is level 
Place a rag over painted, plastic or rubber parts whenever the 
system Is serviced. 
Remove the reservoir cover, diaphragm caver and diaphragm. 


CAUTION 
a 


i wl damage pared nF or abberpan] 


Connect @ bised hose to the bieed vatve. 
Loosen the bleed valve and pump the clutch lever. 

Stop operating the fever when no fluid flows out of the bleed 
valve, 

Refill with the same type of fluid from an unopened container. 
De not altow foreign material to enter the system when refill. 
ing the reservoir. 


=a wong feid Wit cause Tos oF Baki] 


Connect the brake bieader to the blaed valve. 
Pump the brake bleeder and loasan the bleed valve. 


Add clutch fluid when the fluid (evel in the master cylinder 
reservoir is low, 


Feneat above procedure until air bubbles do not appear in the 
bleed hose. 


NoTE 


+ Be sure the fluid reservoir is paralielto the ground Bere] 
removing the cover and diaphragm. 
* If air emters tha bleeder from around the bleed velve | 


threads, seal the threads with teflon tape. 


If the brake bleeder is not available, perform the following 
procedure, 
Connect a bleed hose ta the bleed vaive 


Loosen the slave cylinder bleed valve and pump tha clutch 
lever. 

‘Stop operating the laver whan na fivid flows out of the bleed 
valve, 

Close the bleed valve. Fill the reservoir, and install the 
diaphragen 

Pump up the system pressure with the laver until there are no 
‘ait bubbles in the fluid ffowing out of the reservoir small hole 
and lever resistance is felt 


Thon bleed the system, 


BRAKE BLEEDER 
L (COMMERCIALLY AVAILABLE) 


BLEED HOSE 


BLEED VALVE 
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CLUTCH 
A 


UPPER LEVEL 


1 BLEEDING 


MI Squeeze the clutch lever, open the blesd valve 1/2 turn 
then clase the valve. 


NOTE 


[= Donoc reesse the clutch ever unt he Boca valve has 
| been sesed | 
{heck the fui eva often while bieecng the system to 

prevent a om bong ound nto toe System | 


2} Release the clutch lever slowly and wait several seconds 
after itis fully coleased, before repeating the procedure. 


Repeat the above procedures until air bubbles no longer appear 
at the end of the hose. 

Tighten the biead valve to the specified torque. 

Fill the clutch fluid caservoie to the upper level. 


Install the diaphragm, diaphragm cover and reservoir cover. 


CLUTCH MASTER CYLINDER 


Remaval/Disassembly 
Place a rag over painted, plastic or rubber parts whenever the 
system is serviced, 
caAUTION 

+ Shilled fluid will damage painted, plastic, or rubber parts. 


Discannect the clutch switch wires, and remove the clutch 
hose bolt and two sealing washers. 


Cover the end of the hose with e clean rag to prevent con- 
tamination of the system. Then secure the hase to the 
handlebar. 


Remove the holder bolts and holder, then remove the mester 
oyfindar from the handlebar. 


Remove the clutch lever pivot bott, nut and clutch lever. 


Remove the push rod and boot. 


LOWER LeveL 


DIAPHRAGM 


BLEED VALVE 


HOLDER 


SEALING WASHERS, 


CLUTCH LEVER 


PIVOT BOLT 


BOOT 


| PUSH ROD 
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CLUTCH 


Remove the snap ring from the master cylinder, 


SNAP RING PRIERS 079143230001 oF 


‘equivalent tool 
commerciaity available 


Remove the washer, piston/secondary cup, primary cup end 
spring from the master cylinder body. 


Replace the master piston componants as set. 


CAUTION 


[+ Reve ial ester tn compares oa | 
cause catch seta fore 


Inspection 
Check the primary cup and secondary cup for wesr, damage or 
deterioration and replace as necessary. 

Measure the master piston ©.D., raplace if the service limit is. 
exceoded. 


Check the mester cylinder for scoras or nicks and replace as 
necessary. 


Measure the master cylinder I.D. in X and Y direetions: replace 
if the service limit is excseded. 


NOTE 


+ Repco the piston, sping and dope Se j 


SNAP RING 
oi 


SNAP RING 


PUERS 
SPRING 
PRIMARY 
cUP 
WASHER 
BQOT 
8] 
PISTON/SECONDARY CUP SNAP RING 
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CLUTCH 


Assombly/installation 
Clean all parts thoroughly. 


Coat the primary and secondary cups with clean brake tiuid 
before assembly. 


'nstall he spring in the master cynder with the small end out, 


lnstall the primary cup and piston/secondary cup. 


caumion 
~ ‘owing eos w nn hae 5s whan iatlng | 
cups wil rest io brake systom toture i 


SPRING 


PISTON 
SNAP RING 
washer 
a 
fovuwoe 
SURFACE) 
Primary secontany Pkg. 
cur a cur 


Install the washer and snap ring making sure the snap ring is [7 


Seated firmly in the groove, 


SNAP RING PLIERS 979143230001 oF 
‘equivalent tool 
commercially available 


Install the boot and push red. fe 


Set the push rod end piece into the clutch fever hole. Ths: 
Stall the lever with the end piece aver the push rod. 


Screw in the pivot belt making sure that the laver moves 
Smoathly. then tightan the pivot nut securely 


= 
SNAP RING 
SNAP RING 
PLIERS 
B00T 
} PUSH ROD 
Reka 
END 
SOF BIECE 


Pisce the master cylinder on the handlebar and install the 
holder with the “UP” mark facing up. 


Align the end of the holder with the handlebar punch mark. 


Tighten the upper holder mounting bolt first, then tighten the 
tower balt, 


Install the clutch hose with the bolt end two new sealing 
washers, 


Connect the clutch switch wires to the switch terminals. 
Fill the reservoir and bleed the clutch system {page 11-28), 


BD scauine Wasuens 
rene Date of lssuo: Sop. 1908 
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CLUTCH 
clToH S\AvEcvinoen 


SLAVE CYLINDER 


Place a rag over painted, plastic ar rubber parts whenever the 
system is serviced, 


CAUTION 
[Spied fluid wil damage painted, plastic, or rubber pass. 


Remove the slave cylinder mounting bolts and then remove the 
slave cylinder from the crankcase 


NOTE 
[" De nat disconnect the clutch hose until the piston has 


HOSE BOLT 


been removed, 


Inspect the pistan seals for signs of leakage. 


Disassemble the slave cylinder and replace the piston seat as 
required 


Place a clean pan under the slave cylinder to catch the deaining 
fisid and squeeze the clutch lever slowly to push out the 
piston, 


Drain the clutch fluid. Temporarily install the slave cylinder 
then disconnect the clutch hose. 


Remove tha spring from the piston 7 
Ol SEAL 


Check the piston and cylinder far scoring or scratches. 


Remove the oll seal and piston seal fram the piston and discard 
‘them. 


The seals must be raplaced with new ones whenever they 
have been removed. 


‘Assembly 
Assemble the slave cylinder in the reverse order of PISTON SEAL. SLAVE CYLINDER 
disassembly ou SeaL BaDy 

Apply @ medium grade of hitemperature silicone grease or PISTON 


brake fluid to the new pistan seal and oil seal 
SPRING 

Carefully seat the piston seal in the piston groove. Install the 

oll seal. Place the piston in the cylinder with the seal end facing 

out. 


install the spring in the eyinder with small end towerd the | | ReSat 
piston 
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CLUTCH 


Moke sure that the clutch lifter push rod is installed properly. 


Install the dowel pins and a new gasket onto the stave cylinder 
‘and install the cylinder by aligning the push rod with the ail seat 
hole. 


Tighten the mounting bolts to the specified torque, 


NOTE 


* Soe das have dowel ble mated of dol pia | 

+ Note the locaton at the Gone! Ss or dowel pin for 
posting tne swe cyl 

+ Fghtn the Coe tn'2 3 ste @ eseoes sate 


Connect the clutch hose with the hase balt and twa new seal. 
ing washers, then tighten the hose bolt to the specified torque. 


Fillthe clutch fluid reservoir and bleed the clutch system {page 
11-28), 


comers | 


Date of Issue: Sep., 1988 


11-32 


© HONDA MOTOR Co., LTD. 


12. V-MATIC BELT DRIVE SYSTEM 


SERVICE INFORMATION 12-1 DRIVE BELT 12.5 
TROUBLESHOOTING 12-1 DRIVE PULLEY 12-6 
SYSTEM DESCRIPTION 12-2 CLUTCH/DRIVEN PULLEY 1210 


SERVICE INFORMATION 


§ Avoid getting grease and oil on the V-belt ond pulley drive faces in order to prevent belt slippage. 
© Refer to the Model Specific manual for removalinstalation of the loft crankcase cover and specific clutch maintenance. 


TROUBLESHOOTING 


Engine starts but vehicle wen't move 
+ Worn drive belt 

+ Damaged ramp plate 

+ Worn or damaged clutch lining 14 


Engine stalls or vehicle creeps 
+ Broken clutch shoe spring 


Poor performance at high speed or lack of power 
+ Worn drive belt 

+ Weak driven face spring 

+ Worn weight roller 

+ Faulty driven pulley face 


V-MATIC BELT DRIVE SYSTEM 


SYSTEM DESCRIPTION 


OPERATION 


is attached to the 
engine crankshaft. The driven pulley is attact -Matic Drive, there is 


WEIGHT 
ROLLER 


GUIDE PIN DRIVEN FACE ciutcH 


MOVABLE” AND ROLLER SPRING OUTER 
RAMP PLATE DRIVEN 
FACE 
DRIVE FACE 
MOVABLE DRIVE FACE 
DRIVE PULLEY DRIVEN PULLEY DRIVE PULLEY DRIVEN PULLEY 


When the engine is running at low speed, the unit increases or As the engine ipm increases, or the load on the rear wheel 
mubiplies toraue, This delivers more torque than a higher  dacressee centrifugal force on the weight rollers throws 


engine speed at a greater drive ratio. the rollers outward. When the rollers are forced outwerd, 
‘they push the movable face of the driva pulley closer to the 
REDUCTION: LOW drive face. The result is @ reduced drive ratio between the 


driven and drive pulleys. 


REDUCTION: HIGH 


Date of suo, Sep. 1988 
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V-MATIC BELT DRIVE SYSTEM 


DRIVE PULLEY OPERATION 


WEIGHT ROLLER, 


RAMP PLATE 


DRIVE FACE 


MOVABLE DRIVE FACE 


1a Srve pulley consists of a fixed and @ movable face, The movable face is capable of sliding axiatly on the shattof the fneed 
face. The ramp plate, which pushes the weight rollers against the drive face, is attached to the thaft of the drive lace win 


nut, 


AS SPEED INCREASES 
DRIVE BELT MOVABLE FACE 


RAMP PLATE t 


DRIVE FACE WEIGHT ROLLER 


é 


As the engine rpm increases, centrifugal force on the weight rollers is increased. This pushes the movable 
the fixed face. This reduces the drive ratio by allowing the drive belt to run ona pulley of greater ciomet 


Date of Issue: Sep., 1988 
© HONDA MOTOR CO.,LTD. 


V-MATIC BELT DRIVE SYSTEM. 
DRIVEN PULLEY/CENTRIFUGAL DRY CLUTCH 


BALL BEARING 


CLUTCH WEIGHT 


DRIVE SHAFT 


CLUTCH 
OUTER 


GUIDE PIN AND ROLLE: 


DRIVEN FACE 
‘SPRING 


The centrifugal clutch is disengaged when the engine spsedis low. When engine speed increases, the rotating clutch shoes of 
He Clutch weight wil expand os the centrifugal foree increases. In this wy, the eharch automatically engaged. 

he Give belt is pushed out towards the drive face ciccurnference of the arige Pulley as the engine speed increases. As the 
belt remains constant in length, the Belt, in tutn, is pulled in toward the center of she driven face, pushing out the movable 
driven face and compressing the driven face spring, 

By this mechanism, the diameter of the belt on the driven pulley decreases at high engine speed. When the engine speed 
Grcreeses, the bolt is pulled back towards tho center of the chive pulley releasing the vest on the belt. This allows the 
chien face spring to move the movable driven foce toward the original posttey, Pushing the belt back toward the cir- 
cumference of the driven pulley. 

[nthe manner described above, the reduction ratio varios with engine speed automstically, without the need to manually shift 
between gear ratios. 
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v. 


MATIC BELT DRIVE SYSTEM 


DRIVE BELT 
REMOVAL 
Femove the left crankcase cover ‘see Model Specific manuatl. 


Hold the clutch outer using the universal holder and remove 
‘the nut and clutch outer. 


UNIVERSAL HOLDER 07725—0030000 
CAUTION 


+ Uso the special too! when loosening the lock nut. 
Holding the rear wheel or raar brake will damage the final 
[reduction system. 


‘Squeeze the drive belt into the pulley groove 2s shown so that 
it slackens enough to ramove the driven pulley from the drive 
shat. 

Remove the driven pullay/clutch with the drive belt in place. 


Remove the drive balt from the driven pulley groove and drive 
pulley grove. 


INSPECTION 


Check the drive belt for cracks, pry separation and wear: 
replace as necessery. 


‘Measure the width of the drive belt as shown 
Roplace the belt if the service limit is exceeded 


NOTE 


+ Use only 3 genuine HONDA replacement drive bel. 
+ Do not get cil or grease on tha drive belt ot pulley faces. 
Clean off any grease or oil before reinstailing. 


INSTALLATION 


Temporarily install the driven pulleyiclutch assembly on the 
drive shaft 


Turn the pulley clockwise and spread the faces apart while in- 
stalling the drive belt, 


Ge) uNiVeRsaL HOLDER 


CLUTCH:DRIVEN PULLEY 


DRIVE BELT 


coc 


MOVABLE 
DRIVEN 
PULLEY 
FACE 
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V-MATIC BELT DRIVE SYSTEM 


Remove the pulley assembly once with the drive belt installed. 


NOTE 
* Hold the pulley faces apart preventing them ical 


L_slosing 


Put the drive belt over the drive pulley. 


Reinstall the driven pulfey on the drive shaft with the drive belt 
attached. 


Install the clutch outer and the universal holder. Tighten the 
fut to the specified torque. 


UNIVERSAL HOLDER 97725—0030000 


Reinstall the laft crankcase cover {ses Modal Specific manual}. 


DRIVE PULLEY 
REMOVAL 
Remove the laft crankcase cover {see Mode! Specific manual, 


Hold the drive puliey face using the drive pulley holder and 
remove the nut and washer. 


Remove the drive pulley face. 


DAIVE PULLEY HOLDER 07923—KM10000 


If the drive pulfey holder cannot be usad, remave the cooling 
fan at the right side of the crankshaft, end bold the fiywhesl 
with tha univarsal holder. 


UNIVERSAL HOLDER 07725— 0030000 


DRIVE PULLEY 


ORIVE BELT 


UNIVERSAL 
HOLDER 


FLYWHEEL, 
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ATIC BELT DRIVE SYSTEM 


DISASSEMBLY 


Ramove the movabie drive face and drive face shaft from the 
ctankshat 


Remove the three bolts attaching the mevable drive face seal 
‘and remove tha seal. 


Remove the ramp plate. 


Remove the weight rollers and the O-ring from the movable 
drive face. Discard the O-ring. 


INSPECTION 


Tha weight rollers push on the movable drive pulley face (by 
centifugal force); worn or damaged weight rollers will in. 
terfere with this fores. 


Check the rollers for wear or damage and replace as 
necessary, 


Measute the 0.0. of each roller, reptace if the service lnnit is 
excseded. 


MOVABLE DRIVE FACE 


CRANKSHAFT RIVE FACE SHAFT 


RAMP 

MOVABLE DRIVE FACE SEAL PLATE 
MOVABLE DRIVE FACE 

WEIGHT ROLLER O-RING 


WEIGHT ROLLER 
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V-MATIC BELT DRIVE SYSTEM 


Check the drive face shat for wear or damage and replace as 
necessary. 


Measure the 0.0. of the drive face shaft. Replace tha shaft if 
the service limit is exceeded. 


Measure tha I.D. of the drive face, Replace it if the service limit 
is exceeded. 


ta dust seal is installed on the drive face. check it for damage 
and replace as necessary. 


ASSEMBLY/INSTALLATION 


Pack the inside of the movable drive face with the specified 
‘amount of grease, then install the weight ralters 


NOTE 


+ Use only the specified grease in the specified amount or | 
the cluteh operation will be affected. 
* Apply the grease equally aver the inside of the puliey | 


face. 


‘SPECIFIED GREASE (Lithium Basad Grease): 
Mitsubishi HD-3 
Nippon Sakiyu Lipanox Deluxe 3 
Wdemitsu Coronex 3 
‘Sta-Luba MP #3141 
Bel-Ray Moly Lube 126 EP#0 


Apply grease to a new O-ring and install it 


Install the ramp plate, 


Install the face seal and tighten the bolts ta the specified 
torqua, 


NOTE 
+ Make sure that the 


-ring is correctly installed Gf 


12-8 


DRIVE 
FACE SHAFT 


DUST SEAL 


weicu? 
ROLLER, O-RING 


RAMP PLATE 


FACE SEAL 
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IATIC BELT DRIVE SYSTEM 


Coat the inside of the dtive face shaft with 4—S of grease. 
Install the shaft with the splined hole facing out, 


NOTE 


[° ‘Do not get the grease on the pulley face. Remove any 


‘stall the movable face assembly an the crankshaft. 


DRIVE PULLEY FACE INSTALLATION 


‘Squeeze the drive belt into the pulley groove aed pull the drive 
belt over the drive face shaft 


Install the drive pulley face, washer and nut. 


NOTE 


[Be ste beth pulley fees we fee of al nT or 


Hold the drive pully face using the drive pulley holder and 
tighten the nut to tha specified torque. 


DRIVE PULLEY HOLDER 07823—KM10000 
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=, DRIVE FACE SHAFT 


PULLEY 
FACE 


ORIVE FACE 


CRANKSHAFT SHAFT 


SQUEEZE 


k 


GED paive PULLEY HOLDER 
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V-MATIC BELT DRIVE SYSTEM 
NOTE 


[= tthe pulley holder cennot be used, remove the coating | 
fan and hold the Flywheel with the universal holder. | 


UNIVERSAL HOLDER 07725—0030000 


‘stall the teft crankcase cover {see Madel Specific manual). 


CLUTCH/DRIVEN PULLEY 
DISASSEMBLY 

Remove the ive belt and chitin putey ‘see page 
ils cen og camped nant an 


tighten the tool to gain access to the nut. 


NOTE 


(7 one avenhen in consi 1 


Hold the clutch spring compressor in 9 vise as shown and 
Femova the lock nut using the lock nut wrench. 


Loosen the chitch spring comprasser and disassemble the 
clutch snd spring from the driven pulley. 


Remove the seal collar from the driven pulley. 


Remove the guide pins and guide pin rollers and the movable 
driven pulley face. 
Remove the O-ring and oil seats from the movable face. 


12-10 


Fie UNIVERSAL 
HOLDER 


= y 
CLUTCH SPRING COMPRESSOR 


MOVABLE DRIVEN 
PULLEY FACE 


O1L SEAL GUIDE 


> 
oR 
GUIDE 
PIN, 
O-FINGS GUIDE PIN ROLLE! 
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V-MATIC BELT DRIVE SYSTEM 
INSPECTION 


Cluteh Outer 
Measure the 1.D. at shoe contact surface of the clutch outer. 
Replace the outer if the service limit is exceeded, 


Cluteh Shoe 
Measure the thickness of each shoe: replace if the service limit 
is exceeded 


Refer to page 12-12 for chitch shoe reptacement. 


Driven Pulley Spring 
Measure the tree length of the driven pulley spring and replace 
if the service limit is exceeded. 


Driven Pulley 
Cheek the fotlowing: 

+ Both faces for damage or excessive wear, 

+ Guide pin groove for damage or deformation. 


Replace damagad or warn parts as necessary 
Measure the 0.D. of the driven face and the ILD. of the 


Movable driven face. Replace either part if the service limit is 
exceeded 


a st Mita 


CLUTCH OUTER 


LINING 


CLUTCH SHOE 


FREE LENGTH- 


DRIVEN PULLEY FACE 


GUIDE FIN 


MOVABLE FACE GROOVE 
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V-MATIC BELT DRIVE SYSTEM 


Driven Face Bearing Inspection 


Check the innar bearing cil seat lit installed} for damage; 
replace as necessary. 


Check the nesdle bearing for damage ot excessive play and 
replace as necessary. 


Zum the inner race of the outer bearing with your finger. 
Check that the bearing tums smocthly and quietly, and ther 
the bearing outer race fits securely. Replace the bearing if 
necessary. 


NOTE 


NEEDLE BEARING 


ouren Bart 
BEARING 


[+ Soma mada woe two bal benngs 


Refer to page 12-13 for bearing replacement. 


CLUTCH SHOE REPLACEMENT 


Remove the snap rings and washers, than remove the clutch 
shoes and shoe springs fram the drive plate. 


NOTE 


"Some models use one retainer plate mised oF three 
|___snep tings. Hy 


Check the shoe springs for damage or loss of tension. 


Check the damper tubers for damage or deformation; replace 
28 necessary, 


Apply a small amount of grease on the pivat pins. 


instal new clutch shoes on the pivot pins and push them into 
place. 


Use a small amount of grease on the pivot pin and keep grease 
off of the brake shaas, Replace the braka shaes if there is any 
grease on them. 


caUTION 


''S Grease of oll damages clutch shoes and can load too | 
|__loss of engaging ability 


‘SHOE SPRING 
ORIVE PLATE 


CLUTCH SHOE SNAP RING 


DAMPER RUBBERS 


PIVOT PIN 


r 


DAMPER RUBBER 


CLUTCH SHOE ‘i 
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V-MATIC BELT DRIVE SYSTEM 


SHOE SPRING 


Use pliers to hook the springs ta the shoes. 


Instalt the snap rings and washers or retainer plate onto the 
pivot pins. 


ORIVEN FACE BEARING REPLACEMENT 
Ramove tha inner beating. 


NOTE 


+ if the driven face has an oll seal at inner bearing side, 
remove the oi saal first. 

+ Ifa ball bearing is used on the inside, cemove tha snap 
ring first then remove the bearing. 


Remove the snap ring then drive out the outer bearing toward 
the inner bearing side. 


Drive a new outer bearing into place with the seeted end 
toward the outside 
Install the snap ring securely 


Apply the specified amount of specified grease as shown. 


SPECIFIED GREASE {Lithium Based Grease): 
Mitsubishi HD-3 
Nippon Sekiyu Lipanox Deluxe 3 
Idernitsu Coronax 3 
Sta-Lube MP #3141 
Bel-Ray Moly Lube 126 EP#0 


1 


OUTER BEARING 


HSNER 


INNER NEEDLE 
BEARING 


BALL BEARING 


SPECIFIED 
GREASE 


SEALED END 


SNAP RING 


OUTER 
BEARING 
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V-MATIC BELT DRIVE SYSTEM 
Install in a new inner bearing zal 


SEALED SIDE 


NOTE 


+ Install the bearing with the sealed side facing out 
* Install the needie bearing using a hydraulic press. install 


L_the ball bearing by driving it in or using w hydraulic press. 


'nstall the snap ring into the groove in the driven face. 


Install a new cll seal with the ip toward the bearing {it 
required}. 


CLUTCH/DRIVEN PULLEY ASSEMBLY 


install new oil seats and O-rings on the movable dtiven pulley 
face. 


Lubricate the inside of the movable face with the specified 
amount of grease. 


SPECIFIED GREASE {Lithium Based Groas 
Mitsubishi HD-3 
Nippon Seklyu Lipanox Deluxe 3 
tdemitsu Coronex 3 
Sto-Lube MP #3141 
Bel-Ray Moly Lube 126 EP#0 


'nstall the movable face on the driven pulley tace. 


Install the guide pins, or guide pins and guide pin raters. 


lnsstall the seal collar 


INNER BEARING 


Oil SEALS 


SPECIFIED GREASE | 


MOVABLE DRIVEN 
PULLEY FACE 


GUIDE FIN 


[DRIVEN PutLey race GUIDE PIN 


SEAL COLLAR, 
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V-MATIC BELT DRIVE SYSTEM 


Assemble the driven pulley, spring and clutch in the clutch 
Spring compressar. Compress the assembly by turning the taal 
‘handle Until tho Jock aut can be installed. 


Clamp the cluteh spring comprassor in a vise and tighten the 
lock nut to the specified torque using the lock nut wrench. 
Remove the spring compressor. 


Install the clutchidriven pulley and drive belt onto the drive 
shaft (see page 12-51 


Sia) LOCK NUT WRENCH 


CLUTCH SPRING COMPRESSOR 
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13. TRANSMISSION 


SERVICE INFORMATION 13-1 TRANSMISSION DISASSEMBLY 13-6 
TROUBLESHOOTING 13-1 TRANSMISSION INSPECTION 13-6 
SYSTEM DESCRIPTION 13-2 TRANSMISSION ASSEMBLY 13-7 


SERVICE INFORMATION 


© Refer to the Model Specific manual for proper servicing information en the particular model in question. 


TROUBLESHOOTING 


Hard to shift 

+ Improper clutch operation 

+ Incorrect engine oil weight 

+ Incorrect clutch adjustment 

+ Bent shift forks 

+ Bent fork shaft 

+ Bent fork claw 

+ Damaged shift drum cam grooves: 
+ Bent shift spindle 


Transmission jumps out of gear 
+ Worn gear dags or slots 

+ Bent fork shaft 

+ Broken shift drum stopper 

+ Worn or bent shift forks 

+ Broken shift linkage return spring 
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TRANSMISSION 
SYSTEM DESCRIPTION 
GEARSHIFT MECHANISM 


CONVENTIONAL TYPE 


RIGHT GEAR- 
SHIFT FORK 

RIGHT GEARSHIFT FORK TRANSMISSION MAINSHAFT 

CENTER GEARSHIFT FORK TRANSMISSION 

LEFT GEARSHIFT FORK Y 3 COUNTERSHAFT 

‘SHIFT DRUM STOPPER 
GEARSHIFT POSITIVE sTopPE® 
GEARSHIFT SIDE PLATE GEARSHIFT RETURN SPRING 
GEARSHIFT PEDAL GEARSHIFT SPINDLE 

Date of Issue: Sep., 1988 
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TRANSMISSION 


PLANETARY GEAR TYPE 


OPERATION 


‘This system is comprised of a shift spindia assembly, guide plates. drum shifter, and twa stopper assemblies, 


The shift spindle assembly is comprised of tha shift spindle, and the three planetary gears 


the Gat Spindle assembly. plus the guide plates, transmit the gear shitter mavernent to the sun gear on the drum shutter. Ag 


the drum shifter turns, ane ofits paws will engage a detent in the shift drum. tuning the dram 


Turning the drum causes the shift forks to move by the same cam action as with the conventional type shift mechanism. 


The two stopper assemblies locate the shift drum at the proper gaar and neutral positions 


DRUM SHIFTER 
RATCHET PAWL 


GEAR PLATE 


SHIFT SPINDLE 


GEARSHIFT ORUM 


RATCHET GUIDE PLATE 


PLANETARY GEAR PLANETARY GEARS 


SHIFT DRUM 
STOPPER PLATE 
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TRANSMISSION 


Shitt Start 
Pushing down on the shift pedal wns the spindle 
counterclockwise. Because the gear plate is fixed. the 
planetary gears turn clockwise. turing the drum shifter 
counterclockwise. 


As the drum shifter tums counterclockwise, the right pawl 
engages the detent in the shift drum, while the left pawl is 
Pushed out of the way into the shifter by the guide plats, With 
the pawl engaged, the drum shifter tums the shift drum, mov. 
ing the shift forks into place. 


Shift Finish 

To prevent the drum from retating too far, a shift drum stopper 
plata is usad. The shift drum stopper plate rotates on an econ. 
tric pivat maved by the spindle assembly. 


As the spindla teaches the end of its travel, one leg of the stop- 
Per plate is moved up to contact a positive stop on the shift 
drum. At the same time the spindle assembly is prevented 
fram maving too far by the shift arm stopper pin. 


Shift Return 
‘When the shift pedal is released, the shift return spring brings 
tha spindte assembly back ta the centered position. 


Av this time, the drum shifter rotates and the ratchet feature 
allows the right paw! to disengage from the shift drum. As the 
drum shifter rotates, the drum stopper arm prevents the shitt 
drum from moving. 


SHIFT RATCHET 
‘SPINDLE GUIDE PLATE 
COMP. 
4 
{DRUM SHIFTER 
SHIFT DRUM 
PROJECTION 
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TRANSMISSION 


CONSTANT MESH TRANSMISSION 


‘The constant mesh transmission consists of the following 
components: 

+ The mainshaft, with its fixed and sliding gears. 

+ The countershaft, with its fixed and sliding gears. 

+ The shift forks. 

+ The shift drum, 


Power is transmitted through the clutch to the mainshaft, 


From the mainshatt, power may be transmitted through 
several gear sets to the cauntarshaft, 


M1 through MB are the gears on the mainshaft and C1 through 
C5 are the countershatt gears, 


‘The gear sets are comprised of opposing gears, ane gear on 
each shaft. 


The illustration on the right shows the gear sets, pairing the 
mainshaft number with the countershaft number (M1/C1, 
M2/C2, ete.). 


Selection of the proper gear set is done by moving a sliding 
‘gear into contact with the gear set desired. 


Connection of the sliding gaar and the gear set is done using 
dogs and dog holes on the sides of the gers : 


Inthe ilusteation, gears M3, C4, and CS are the sliding gears. | _ 


‘The sliding gears are moved by shift forks which ride on the 
shift drum. Cam grooves cut in the shift drum move the shift 
forks as the drum rotates 


Flototion of the shift drum is done by working the gearshift 
pedal, 


COUNTERSHAFT 


c1caca cs co 


aol 


Lf 


cLuTcH 


CRANKSHAFT 


‘The relative pasitions of the transmission at the sespective changing position are shown below 


“gap 
Neutral” 15: gear 1c4 gear 


Ts 


ra year 3 shifted 
Qrd gear (CA gear shittedt |j Sth geen IMG gear ah 


f 
J 
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TRANSMISSION 


TRANSMISSION DISASSEMBLY 


NOTE 


* Keep track of the disassembied parts (gears, bushings. 
washers, and snap rings) by stacking them on a too! ov 


sloping them onto noc of wie, 

~ Bate pe th nan name tan noc 
temoval To remove 9 snap ing expand te cacy 
and pull it off using the gear behing | 


TRANSMISSION INSPECTION 


Check the following: 

Goars: 

+ Teeth—for damage or excessive wear 

+ Dogs and dog holes--for damage or excessive wear. 

+ Measure the gear I.D. (except splined holes and holes with 
neadle bearingst, 


Bushings: 

+ For wear of damage 

+ Measure the iD. and 0.0. 

* Calculate the gear-to-bushing and bushing-to-shaft 
clearances, 


Mainshaft, Countershaft 

* Spline groove and sliding surface for abnormal weer or 
damage. 

+ Measure 0.0. at the gear sliding areas, 

* Calculate the gearto-shaft and shaft-to-bushing clear- 
ances. 


SNAP RINGS 
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TRANSMISSION 


Shift Drum 
+ The guide groove for abnormal wear or damage. 
+ The bearing for excessive play or damage lif requiredh. 


GUIDE GRoaves 


Shitt Fork 
+ For deformation or abnormal wear. 
+ Measure the fork claw thickness. 

+ Measure the ID. of the shift fork. 


NOTE 


+ Some fork claws are measured at A and C iclaw ends) 
Othars are measured at B tthe center}. 


Shift Fork Shaft cr 
+ For damaga and straightness. 
+ Measure the 0.0. at the shift fork areas. 


TRANSMISSION ASSEMBLY 


Clean all parts in solvent 


Apply molybdenum disulfide grease to all sliding surfaces of 
the mainsheft, countershaft and bushings to. ensure initial 


lubrication 
Reassemble all parts into their original positions. 


NOTE 


[= Always install the thrust washers with the chamfered 


can cIRCLIP 
THRUST 


bier J ri ee) 


Oo 
x 
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NOTE 


[+ Install the feck washer by afgring fs tabs with we? 
reoves of the spline washer. 
* Bo not forget to install the thrust washer at the end of 
the mainshaft and countershatt. | 


NOTE 


[<A ai pois in wie busting Gr gear wan ahah Shaw 


Install the shift forks in the corract positions according to the 
location mark on each fork. 

“LY mark: Left side of the crankcase 

“C* mark: Center of the crankcase 

“ORT mark: Right sida of the crankcase 


Turn the mainshaft or countershaft to ensure thet the gears 
turn smoothly after reassembly 


Lubricate gears with clean irecammendedt engine oil while 
turning the shaft 


TRANSMISSION 


SPLINE WASHER 
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14. CRANKCASE/CRANKSHAFT 


| SERVICE INFORMATION 14-1 CRANKSHAFT MAIN BEARING 14.3 
TROUBLESHOOTING 141 CONNECTING ROD BEARINGS 14-8 
SYSTEM DESCRIPTIONS 342 CONNECTING ROD 14-10 
CRANKSHAFT INSPECTION 143 


SERVICE INFORMATION 


® Refer to the Madel Specific manual for removalrinstallation of the crankshaft. 
© Mark and store the bearing inserts to be sure of their correct locations for reassembly. If the inserts are improperly installed 
they will block the oil holes, causing insufficient lubrication and eventual engine saizure. 


TROUBLESHOOTING 


Excessiva noise 
+ Worn connecting rod big end bearing 
+ Bent connecting rod 

+ Worn crankshaft main bearing 
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CRANKCASE/CRANKSHAFT 


SYSTEM DESCRIPTIONS 


The crankshett changes the reciprocating action of the piston 
and connecting red into rotary mation, so the energy can be 
transmitted to the clutch and transmission 


Itis necessary thet the reciprocating and ratating components 
‘re properly balanced to produce a smaoth running engine. 


Stresses on the components increase proportional with an in- 
crease in rpm's. 


Because of this increased stress, its critical that the bafance is 
maintained whan components are replaced 


There sre two types of crankshafts; the assembly type in 
which the right and left crankshafts are assembled with the aid, 
of @ crank pin, and the single unit type, in which a unibody 
crankshaft is smployed. In the case af the former, caution 
should be exercised when handling it, because if itis dropped, 
the crank pin will be knocked out of alignment. 


‘The unit type employs plain-type main bearings 
While the crankshaft is designed to rest directly on the metal 
bearing material. strictly speaking, tha crankshaft and metals 
are lubricated on their surfaces by an cil film 


Consequently, scratches, burrs or dust on the beating surface 
spoils the oii film. leading to bearing seizure. 


Reciprocating movement 


—Rotary movement 


“Assombly-type crankshaft 


@ 


Needle bearing 


S 


es 


Crankshaft 


= 
Crankshaft 

w 
Crankshaft 


Ball bearing 


_ Se 


14-2 


Date of Issue: Sep., 1988 
© HONDA MOTOR CO., LTD. 


CRANKSHAFT INSPECTION 
SIDE CLEARANCE 


Measure the side clearance by inserting the feeler geuge 
betrraen the crankshaft and connecting :0 big end 3s shown 


RADIAL CLEARANCE (ASSEMBLY-TYPE 
CRANKSHAFT ONLY) 


Measure tha side clearance at the connecting rod big end with 
8 fealor gauge, Replace the crankshaft if the service limit is 
exceeded. 


Measure the connecting rod radial clesranee in both X end Y 
directions, 
Replace the crankshalt if the sarvico limit ie excesded. 


Measure tha cranksheft runout using dial Indicators. 


NOTE 


+ The single unit crankshaft uses the plain bearings at the | 
main journal. Excessive runaut can causa engina seizure, | 


+ Refer to the Model Specific manual for measuring and 
L__ supporting points 


CRANKSHAFT MAIN BEARING 
OIL CLEARANCE INSPECTION 


NOTE 


+ Main bearings may be sither two-piece or one-piece 
bushing types, 


Check the bearing inserts for unusual wear, damage or peeling 
and replace as necessary, 


CRANKCASE/CRANKSHAFT 


DIAL INDICATOR 
MEASURING POINTS 


PEELING DAMAGE 
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CRANKCASE/CRANKSHAFT 


‘Two-Piece Type: 
Wipe alt il from the bearing inserts and journals. 


Fisinstali the upper crankcase’s main bearing inserts, then 
Carefully tower the crankshaft in place. 


Put @ piece of plastiguage on each journal 


NOTE 


[+ Do not put the plestigauge over the oll holes ] 
[1 Bo not rotate the crankshaft duting the inspection. J 


Install the main bearing inserts on the correct journals in the 
lower crankease, then assemble and tighten the bolts evenly ia 
2 or 3 steps to the specified torque 


Remove the lower crankcase and measure the compressed 
plastigauge on each journal 


If the clearance is beyond the service limit, select the correct 
ceplacement bearings, 


One-piece Type 
Wipe alf oil from the bearing and the crankshaft jauenais. 


Measura and record the crankshaft main journal 0.D. 


PLASTIGAUGES, 


i 


PLASTIGAUGE 


MICROMETER 
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CRANKCASE/CRANKSHAFT 


Measure and racerd the main bearing 1.D. 


Calculate the oil clearance by subtracting the journal 0.0. trom 
bearing LD. Reptace the bearing if the service limit is 
exceeded 


CYLINDER GAUGE 


MAIN BEARING SELECTION 


‘Two-piece Type: 
Record the crankcase I.D. code letters. 


NOTE 


[+ Lattars (A, 8 or C) on the upper orankoase are the codes 
{__ far the main journal £.0.¢ from left to right. 


Record the corresponding main journal 0.0. code numbers (or 
measure the mgin journal 0.0.1 


NOTE 


for the main journal 0.0.s from left to right. 


+ Numbers (1, 2 oF 3) om each rank weight are the aaa 


MAIN JOURNAL 0.0, CODE 


Cross reference the case and journat codas to determine the 


replacement bearing calor code. 


Example: 
LD. code on the crankcase: A 
0.D_ code on the crankshaft: 1 


Bearing color code: Pink 
CRANKCASE LD. CODE 

a 8 c 
MAIN 1] Pink Yellow Green 
JOURNAL 3 = 

ellow teen wn 
Oo aly. eS Bran 
CODE 3) Green Brown Black 


COLOR CODE 
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CRANKCASE/CRANKSHAFT 


One-piece Type 


NOTE 


> Some bearings cannot be replaced. Refer to the Model 
Specitic manual for complete information. 


Press the old bearing out of the crankcase (page 11-7) 


Record the |.D. cade letter (A, B or C). or measure the 
crankcase |.D. after the bearing has been removed. 


Record the main journal 0.D. code number (1, 2 or 3} 


Cross-referance the case and journal codes to determine the 
replacement bearing color code. 


Example: 
LD. code on the crankeas 
©.D. coda on the crankshaf 
Bearing code: Brown, 


CRANKCASE |.D. CODE | 
A 5 
MAIN 1 Brown Black 
JOURNAL A eed 
OD. 
CObE Black Blue 
REMOVAL 


‘Two-piece Type 
Carafully remove the besring insarts from the crankcase. 


‘Wipe all oil from the insert seating areas. 
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LD. CODE 


0.0. Cope 


COLOR CODE 


BEARING INSERT 
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Pe 


Press out the main bearing using the special tool and hydraulic 
press. 


CAUTION 


+ When removing bearings, always use a hydraulic press | 
‘and bearing removal tool to prevent crankcase damage. | 


MAIN BEARING INSTALLATION 


Two-piece Type: 
Install the main bearings into the crankease. 


‘The bearing tabs should he aligned with the greoves in the 
case and caps. 


Apply molybdenum disulfide solution to the upper end lower 
main bearings. 


Mark 2 line perpendicular to the bearing surface from each 
edge of the notch as shown. 


Apply molybdenum disulfide grease to the outer face of the 
bearing. 


Place the bearing in the crankcase by aligning the two lines 
with the crankcasa groove. Prassit into place using a hydraulic 
press, 


CAUTION 


Fy Take care not to damage the inside surface of tha new 
bearing during Installation. 


CRANKCASE/CRANKSHAFT 


ATTACHMENT 
AND DRIVER 


ALIGN 
LINES 
MAIN BEARING 
¥ DRIVER AND MAIN 
ATTACHMENT BEARING 
<> 


CRANKCASE GROOVE 


Date of Issue: Sep., 1988 
© HONDA MOTOR CO., LTD. 


14-7 


CRANKCASE/CRANKSHAFT 


CONNECTING ROD BEARINGS 7 


OIL CLEARANCE INSPECTION 


Check the bearing inserts for unususl wear or damage and 
replace as necessary, 


wa Ww 
SF 


DAMAGE 


Wipe all cil from the bearing inserts and crankpins. PLASTIGAUGES 
Put a piece of plastigauge on each crankpin. 


NOTE 


+ Bo not put the plastigauge over the il hole in the 
‘rankpin. 


Install the bearing caps and rods on the correct crankpins, and 
tighten them evenly. 


NUT 


nore 
= Bp fot ote the cinichen aunng mepeaton ) 


Remove the caps and measure the compressed plastigauge on 
each crankpin, 


If the rod bearing clearance is beyond tolerance, select 
replacement bearings. 
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4-STROKE 
BIG END BEARING SELECTION 


Record the corresponding rad ILD. code number #1, 2 or 3) ot 
measure the |.0. with the bearing cap installed without bearing 
inserts. 


Recurd the corresponding crankpin 0.D. coda letter (A. 8 or C) 
or measure the crankpin 0.0. 


Cross-reference the crankpin and rod codes to determine the 
replacement bearing color. 


Example: 
Crankpin code: A 
Connecting rod code: 1 


Bearing code: Pink 


‘The pink code bearing should be selected. 


CRANKPIN LD. CODE, 


CONNECTING — [1 
ROD Lb. coe |Z 


CRANKCASE/CRANKSHAFT 


9.0. CODE LETTER 


COLOR CODE 
(THICKNESS SHOWN) 
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149 


CRANKCASE/CRANKSHAFT 


BEARING REPLACEMENT BEARING INSERTS 7d 


Fomove the bearing inssrts from the connecting rod and cap, 


OIL HOLE 


Wipe all oil from the connecting rad and the new bearing 
inserts. 


Install the bearing insarts by aligning the tabs with the grooves. 
in the connecting red and cap. 


NOTE 


+ The oil hale in the connecting rad should be aligned with 
the bearing insert oil hole. 

+ Apply molybdenum disulfide solution to the inside bear- 
ing surface for initial lubrication. i 


CONNECTING ROD 
SELECTION 


If 2 connacting rod requites replacement, you should select 2 
rod with tha same weight code {A, B or C) as the original. 


NOTE 
+ An unbalanced connecting rad weight may cause abnor- 
mal engine vibration. if a rod with the same weight coda 

is unavailabte, use a replacement within one code letter 

‘of the ariginal. 


: WEIGHT CODE c 


INSTALLATION 


Coat the inside bearing surfaces with molybdenum disulfide 
solution for initial lubrication, and reinstall them into the 
original positions and directions, 


LUBRICATING 
aL 


ex 
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wv 


Install the bearing caps and connecting rods on the carract 
crankpins, 


NOTE 
+ Install tha connecting rads and bearing inserts in their 
‘original positions, 
+ Do not rotate the crankshaft and connecting rods during 
|_ the plastigauge procedure 


Oil the threads of the connecting rod bolts and nuts se that the 
bolts will be tightened evenly, Tighten the nutsto the specified 
torque. 

After tightening, check that the connecting rads move freely 
without binging 


CRANK CASE/CRANKSHAFT 


BEARING CAP. 
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15. FINAL DRIVE/OUTPUT SHAFT 


SERVICE INFORMATION 45-1 OUTPUT SHAFT 15-2 
TROUBLESHOOTING 15-1 FINALDRIVE 15-5 
| SYSTEM DESCRIPTION 15-2 


SERVICE INFORMATION 


‘© Perform the gear contact pattem and backlash inspection and adjust the shim whenever you replace the bearings, gears or 
‘gear case. The extension fines from the gear engagement surfaces should intersect at one point. 


POINT OF INTERSECTION 


© Check the ring gear-to-gear case cover stopper pin clearance on the final gear case, Adjust if itis out of specification. 
Replace the final driva shaft, side gear cass output shatt, and the ring and pinion gears of the final gear case as a set. 
© Protect the gear casa with a shop towel while holding it in vise. Do not clamp it too tight as it could damage the gear case. 
‘© When tightening the lock nut with 9 lock nut wrench, actual torque on the lock nut is greater than the reading by the length 
of the lock nut wranch 
Refer to the Medel Specific manual for specified torque. De not overtighten the lock nut. 
© Description of the tooth 


TOE tinsie of gear 
COAST SIDE Z 

{contacts when engine brake 

is eppled.) 


#—~orive sive 


; {contacts when engine 
/ power is applied) 
(outside of gear! 


TROUBLESHOOTING 


Excessive noise in final dive Excessive rear wheel backiash 
+ Wom or damaged ring gear and driven flange = Wom drive shaft spines, 
* Damaged driven flange or whee! hub + Excessive backlash betwee ring gear end pinion gear 
+ Wom or damaged pinion gear andior pinion joint spines + ‘Worn driven lange and ring gear splines 
+ Excessive backlash between pinion and ring gears. + Excessive play in final dve cave bearings 
* Low oil levet + Worn deva shaft, universal joint andior pinion joint 
splines 

Excessive noise in side gest + Excessive plsy or worn vniversal joint bearing 
+ Worn ar damaged output shaft and final drive shaft 

geare Ott teak at final gear cate 
+ Worn or damaged side gear case bearing + Clogged breather hole 
+ Incomect adjustment shir + Too much of 

+ Faulty oi! seals) 
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FINAL DRIVE/QUTPUT SHAFT 


SYSTEM DESCRIPTION F DAMPER 


j  OUTPUTORIVEGEAR cam oureur 
Power from the engine is transmitted to the rear wheel as SEAR 
follows: 
Countershaft Jor output drive shaft} ~ outeut driven shaft ouTpuT 
drive shaft — pinion gear ~ ring gear + rear wheel. DRIVEN GEAR 


To prevent harsh ar jerky acceleration or deceleration a 
damper spring is placed in the drive line. The spring absorves, 
sudden applications of torque and provides smooth starts and 
stops. 


UNIVERSAL 
JOINT 


‘The damper mechanism is attached to either the output gear 


[+ orive SHAFT 
case or drive shaft 


Unlike the drive chain, the system requires only periodic final 
‘gear off change for maintenance. 


PINION 
MECHANISM SHAFT 


OUTPUT SHAFT ‘OUTPUT GEAR 
REMOVAL 


NOTE 


+ When a damper spring is installed to the output gear, 
remove the sida gear case only after the damper spring 
has been removed. Follow the staps below. 

+ Refer to the Model Specific manual for output shaft 

removel. { 


Remove the output gear. 


Using the damper spring compressor, compress the damper 
Spring and remove the snap cing. Remove the damper spring 
compressar and then take out the dampat cam and damper 
spring, 


SNAP RING DAMPER SPRING 
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FINAL DRIVE/OUTPUT SHAFT 


INSPECTION 


Check the gear for damage or excessive weer, and the gear 
dag holes for damage; raplace as necessary. 


Measure the gear I.D.; replace if the service limit is exceeded. 
Check the bushing for wear or damage. 


Measure the bushing I.D. and 0.D.; replace if the sarvice limit 
is exceeded. 


Calculate the gear-to-bushing clearance: replace the compo- 
ent if the service limit is exceeded 


Measure the 0.0. of the countershaft or output drive shaft at 
the sliding area. Replace the shaft if the service limit is 
exceeded. 


Calculate the shaft-to-bushing clearance. If the service limit is 
exceeded, determine if 2 new bushing would bring the 
Clearance within tolerance. If so, replace the bushing. If the 
Clearance stilt exceeds the service fimit with new bushing, 
replace the shaft. 


‘Measure tha damiper spring fres length. Replace the spring if 
the free length exceeds the service limit 


BACKLASH INSPECTION 


Clamp the output gear case in a vise that has soft jaws or use a 
shop towel 


Set a horizontal tyne diat indicator an the countersheft or out- 
put drive shaft a5 shown, 

Hold the driven gear with the shaft holder and cotate the 
countershaft or output drive shaft by hand until gear slack is 
taken up. 


‘Turn tha countershaft or output drive shaft back and forth to 
read the backlash 


Remove the dial Indicator. Turn the countershaft or output 
driva shaft 120° and measure backlash. Repeat this procedure 
once more, 

Compare the difference of the three measurements. 


DOG HOLES 


Date of Issue: Sep., 1988 
© HONDA MOTOR CO., LTD. 


FINAL DRIVE/OUTPUT SHAFT 


If the difference in measurements exceeds the limit, it in- 
divates that the bearing is not installed squarely. Inspect the 
baarings and reinstall if necessary 


If backlash is excessive, replace the countershaft or output 
drive shaft adjustment shim with a thinner one. 


If the backlash is too small, replace the countershaft ar output 
drive shaft shim with a thicker one, 


Gear tooth contact pattem chack 

Remove the countershaft or output drive shaft from the side 
gear case. 

Apply Prussian Blue to tha output drive gear teeth. 


Install tha countershatt or output drive shaft and the 


Rotate the drive shaft several times in the normal direction of 
rotation. 


Remove the shaft and check the gear tooth contact pattern. 


Contact is normal if Prussian Glue is transfered to the spprox- 
imate center of each tooth and slightly to the side. 


If the pattern ts not correct. remove the output driven shaft 
and replace the shaft adjustinent shim, 


Replace the shim with a thinner one if the contact pattera is 
100 high, 


SUEpT OREN CS 


COUNTERSHAFT 
OF OUTPUT 
» DRIVE SHAFT 


DRIVE SIDE 


COUNTERSHAFT 
‘OR OUTPUT 
DRIVE SHAFT 


ae, HEEL 


COAST SIDE 


CONTACT 700 HIGH 


DRIVE SIDE 


COAST SIDE 
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FINAL DRIVE/OUTPUT SHAFT 


Replace the output shaft adjustment shim with a thicker one if 
the contact is toe law. 


Refer to the Model Specific manual for information of shim 
thickness. 


INSTALLATION 


Refer to tha Model Specific manual for side gear case 
installation, 


If the damper spring has been removed, install it according 10 
the following procedure. 


Place the damper spring and damper cam over the shaft. 


Install the damper spring compressor and compress the spring, 
then instaff the snap ring securely. 


FINAL DRIVE 
REMOVAL 
Drain the final gear ail and remove the rear wheat 


Remove the mounting nuts, and remove the final drive 
assembly, 


DRIVE SHAFT REMOVAL 


With Damper Cas 
Hold the drive shaft in a vise with soft jaws and separste the 
final gear case from the drive shaft. 


CAUTION 


+ Clamping the damper case section of the final drive 
assambly in a vise can damage i 


CONTACT TOO LOW 


DRIVE 
SIDE 


coast 
SIDE 


SNAP RING 
L 


SPRING COMPRESSOR 


DAMPER SPRING 


FINAL DRIVE 
ASSEMBLY 


MOUNTING NUTS 


FINAL DRIVE ASSEMBLY 


DRIVE SHAFT 
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FINAL DRIVE/OQUTPUT SHAFT 


Without Damper Case: ‘On SEAL | 
Separate the drive shaft from the final gear case by gently 
turning the drive shaft and pulling 


Remove the spring and oil seal 


DRIVE SHAFT 


DRIVE SHAFT/DAMPER DISASSEMBLY (Ere) ATTACHMENT REAR SHOCK ABSORBER 
= COMPRESSOR 
Drain the oil from the damper case SK \o 


Set the drive shaft in the shock absorber compressor with the 
proper attachments. 


DRIVE SHAFT E785) ATTACHMENT 


Compress the damper spring and remove the stop ring. ‘STOP RING 
Remove the tool 


| SPRING 
spring seat ! 
damper cam 
damper lifter 
damper case 
O-ring 
snap ring 
spring 


Remove the following: a RING DAMPER LIFTER 


DAMPER 


DAMPER CASE 
SNAP RING 


| 


SPRING SEAT 
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FINAL DRIVE/OUTPUT SHAFT 


Remove the oil seal, oll seal guide and damper spring from the DAMPER CASE 
damper case. 


Ol SEAL 


OIL SEAL GUIDE 


DRIVE SHAFT INSPECTION 


Measure the damper spring free length; replace the spring if 
the free length exceeds the service limi 


Check the splines of the drive shaft for damage or wear, DAMPER-LIFTER 
replace as necessary. 

DAMPER 
{f the splines are damaged, check the universal joint splines CAM 


Chack the damper cam and lfter for damage; replace as 
necessary. 


SPLINE 


DAMPER CASE ASSEMBLY 
On SEAL 

Install the spring in the damper case. 

install the oi! seal guide and a new oil ses! using the special 

tool. 


IL SEAL 
GUIDE 


DAMPER SPRING 


eee ee 
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FINAL DRIVE/QUTPUT SHAFT 


Insta a new O-ring onto the drive shaft 
install the spring and secure the snap ring 
Insart the drive shaft ina the damper case. 


. damper cam and spring seat. 


Set the drive shaft in the shock absorber compressor and com- 
press the spring, 
Set the stop ring securely into the groove on the drive shaft. 


Remove the tools. 


DRIVE SHAFT INSTALLATION 


With Damper Case: 
Fill the damper case with the recommended type and amount 
af gear oll 


DAMPER CASE 


DAMPER LIFTER 


a 
‘ 
vA 


SPRING SEAT 


STOP RING 


SHOCK ABSORBER 
COMPRESSOR 


(GEAR OIL) 
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FINAL DRIVE/OUTPUT SHAFT 


Hold the drive shaft upright to avoid spilling the damper casa 
oil, 


Carefully position the gear case on the shaft 


CAUTION 


+ Avoid damaging the damper case oil seal during 
assambly. 


Without Damper Caso: 
Install a new oll seal, stop ring and the spring. Then install the 
shaft on the final drive assembly. 


UNIVERSAL JOINT INSPECTION 
Remove the spring arm (see the Madel Specitic manvall. 


Remove the universal joint from the output shaft. 


Check that the universal jaint maves smoothly without binding 


Check the splines for weer or damage and replace if 
necessary. 


Install the universal joint on the output shaft, then install the 
swing arm. 


FINAL DRIVE ———, 


rd 


ou’sear Se STOP RING 


UNIVERSAL JOINT. 


BEARINGS 


SPLINES. 
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16. WHEELS/TIRES 


| SERVICE INFORMATION 16-1 TIREREMOVAL 16-11 

| -TRouBtesHOOTING 16-1 TIREINSTALLATION 16-14 
WHEEL REMOVAL/INSTALLATION 16-2 WHEEL BALANCING 16-17 
WHEEL BEARING REPLACEMENT 16-8 ATV WHEEL/TIRE 16-17 
BASIC TIRE INFORMATION 16-9 


SERVICE INFORMATION 


© Support the motorcycle on its center stand and/ar with a jack or other suitable support under the engine or frame when ser- 
vicing the front wheel. Be certain that the motorcycle is secure before proceeding 

® In case the motoreycle, scooter or ATV is equipped with tubeless tires, vaives, and wheel rims, use only tires marked 
““TUBELESS” and tubeless valves on rims markad ““TUBELESS TRE APPLICABLE.” Never mount tites designed far use on 
automobiles. 


+ Any attempt to mount passenger cat 
enough explosive force to c: 


res On @ mororcycie tim may cause the tire bead ta separate from the rien with 
0 setious injury or death. 


TROUBLESHOOTING 


Worn wheel bearing* 
‘Worn swing arm pivot 


Hard steering From wheel wobbling 

+ Steering head bearing adjustment nut too tight > Bent rim? 

+ Faulty steering head bearings + Worn front wheel bearings* 
+ Damaged steering head bearings + Faulty tre 

+ Insufficient tire pressure” 

+ Faulty tire" 

Stoers to one side or does not track straight Wheel tums hard 

+ Unevenly adjusted right and feft shock absorbers + Misadjusted brake 

+ Bent fork + Faulty wheel bearing? 

+ Bent front axte: wheel installed incorrectly + Faulty speedometer gear" 
+ Faulty stearing head bearing 

+ Bent frame 


“These items are addressed in this section. All other items are addressed in the Front or Rear Suspension, or Brake Section. 


—— 
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WHEELS/TIRES 


WHEEL REMOVAL/INSTALLATION 


FRONT WHEEL 


+ Groasa on tha brake i 
‘cam and anchor pin. 
| + Inhaled asbestos fibers have been found to cause respiratory disease and cancer. Never use an air hose or dry brush to j 
| clean brake assemblies. Use an OSHA-approved vacuum cleaner or alternate mathod approved by OSHA. designed to 
‘mize the hazard caused by aithome asbestos fibers. 


+ Support the vehicle securely under tha engine to raise the front wheel. 

+ The speedometer cable and frant brake cable must be disconnected. 

+ On vehicles with hydraulic disc brakes, if the whesl cannot be removed with brake celiper(s) installed on the frant fork(s), 
remove the wheal after the brake caliper has been removed with the caliper bracket atteched. 

+ After installing, check that the wheel tums smoothly and without play. 


AXLE NUT TYPE 


Removal: 
Remave the axle nut. 


Pull the axle shaft from the fork legs while holding the wheel, 
then remove the wheel, 


XE NUT 
HH 


Instaation 
Drum brake: Align the speedometer gearbox retainer tabs with 
the cutouts and install the brake drum on the whee! hub. 


Install the side collar. 
Coat tha axie shaft with a small amount of arease. 

Place the wheel between the fork legs while aligning the boss 
Cf the fork leg with the groove of the brake panel. Insert the 


axle through the fork legs. 


Tur the front wheol so that the speedometer gear retainer will 
engage properly with the whee! hub. 


Hydraulic dise brake: Align the stop of tha spsadometes gear- 
box with the boss of the fark leg 


‘Set the wheel so that the brake disc is positioned between the 


% 
brake pads. Use care not to damage the brake pads. Inetall the S Sec ne 
Ds 


axle shaft 
AXLE NUT 

Tighten the axle nut 10 tha specified torque. (Refer to the A 

Model Specific manual. 


Connect the cables. 
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SINGLE HOLDER TYPE 


Removal: 
Loosen the axle shaft holder nuts. 


Loosen the axle shaft while holding the wheel. Remove the ax- 
la shaft, 


Remove the wheel. 


installation 
Hydraulic brake: 

Placs the front wheel betwean the fork legs while slipping the 
disc between the pads. Take care not to damage the pads. 
Set the wheel into the place and insert the axle shaft through 
the wheel 


Loosely install the axle holder with its UP mark toward up and 
tighten the axle shaft 1a tha specified torque. 


With the front brake applied, pump the front suspension up 
and down several times; then tighten the halder nuts to 
specified torque. 


NOTE 
+ Holder nut should be tightened: 
‘On vertically split type: upper first, then lower nut. 
‘On horizontally split type: front first, then rear nut. 


Reconnect the cables. 


DOUBLE HOLDER TYPE 


Removal 
Remove both side holders and then remove the front wheel. 


Disassembly 
Remove the axle aut from the axle, then remove the axle shaft, 
collar and speedometer gear. 


Assembly 

Install the side colisr and speedometer gear bex onto the 
wheel hub. 

Coat the axle shaft with small amount of grease and install the 
axle shart 

Tighten the axle nut to the specified torque. 


WHEELS/TIRES 


tS 
AXLE HOLDER * 


AXLE NUT 
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WHEELS/TIRES 


Installation , SPEEDOMETER, 
Place the frant wheel between the fork legs GEAR BOX 


Sat the brake disc between the brake pads carefully. Do not 
damage the pads. 


Slowly lower the front of the vehicle until the fork legs are 
aligned with the axle. 


Install the axle holders with the allow painting forward and 
align the speedometer gear box boss with the fork leg stop. 


Tighten the upper nuts or forward nuts first; then the lawer ar 
rear puts, 


Reconnect the cables, 


PINCH BOLT TYPE 


Removal 
Loosen the axle pinch bolts on the axle bolt side and remove 
the axle bolt. 


Loosen the axle pinch bolts on the oppasite side and remove 
‘the axle shaft while holding the wheel. Remove the front 
wheel. 


Installation ‘STOP (FORK LEG) 
Place the front wheel between the fork legs and work the 
brake disc between the pads. Be careful not to damage the 
pads. 


Install tha axle. Tighten the axle bolt to the specified torque. 
Align the speedomater gear box stop with the fork leg stop. 


NOTE 


~ Make sure thatthe index line on the axle aligns with the 
fork leg surface. / 

o bmi) 

STOP (SPEEDOMETER GEAR BOX! Wwoexume | 


Tighten all the pinch bolts to the specified tarque. 


vals 07 mm 0.03 4 


Check the clesranca between the brake disc and the caliper 
bracket on each side after installation. The clesranes should be 
at least 0.7 mm {0.03 in}. 

Hf the clearance is not 0.7 mm (0.03 in) or more, loosen the 
holder nut or pinch bolt at the axle shaft side and adjust the 
clearance. Then tighten the holder nuts or pinch bolt te the DISC: 


cunen flTH 


specified torque. 
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WHEELS/TIRES 


REAR WHEEL 


Grease on the brake linings wi 


cam and anchor pin. 

“Inhaled asbestos fibers have besn found to cause respiratory <isease and cancer. Never use an ai hose or dry brush to | 
clean brake assemblias. Use an OSHA-approved vacuum cleanar of alternate method approved by OSHA. d 
‘mininsize the hazard caused by sithore asbestas fibers. 


raduce atonping power. Keep grease off the brake linings. Wipe excase grease aff the 


+ Support the vehicle securely with the rear wheel off the ground. 

+ Remove the muffler and/or other parts necassary to gain access to the wheel. 
+ For drum brakes, disconnect the brake rod or cable and brake torque rod from the brake panel. 

+ For hydraulic disc brakes, it may be necessary to remove the brake caliper. Refer ta the Model Specific manual. 
+ Note the side collar position and diraction so they can be installed properly. 

+ After installing. make sure that the rear wheel turns smaathly, without excessive free olay. 


CHAIN DRIVEN TYPE CHAIN ADJUSTER 


Removal 
Loosen the axle nut and drive chain adjusters 


Move the rear whes! forward, and disengage the drive chain 
from the driven spracket. 


Ww EE ORS! 


DRIVE CHAI REAR WHEEL, 


For mechanical drum brakes, remove the rear brake adjusting CHAIN ADJUSTER. 
Nut and depress the pedal to disconnact the brake rod lor 
able} from the brake arm. If the brake panel is mounted with 
the brake torque rod, discannect the torque rod from the brake 
Panel by ramoving the tarque rod mounting nut. 


REAR AXLE 


Remove the axle nut and rear axle. 


For hydraulic disc brakes, move the caliper assembly away 
from the disc to avoid interferance. 


Remove the rear wheel 


Installation 
For drum brakes, install the brake panel and side collar on the 
wheel hub. 


note 
f= 


Place the rear wheel into the swingarm, while faying the drive 
chain between the sprocket and wheel hub: 


Note the proper drei af the ane side cals] 


{n case that the swingarm on the brake panel is not maunted 
with the brake torque rod, insert the stoppar on the swingarm 
into the groove of the brake panel when installing the whee!’ 
to the swingarm. 
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For hydraulic disc brakas, install the rear wheel by working the 
braka disc between the brake pads. Se careful not to damage 
the pads. 


Set the rear wheel in the place. Install the rear axle with chain 
adjuster. 


NOTE 


*_ Note the proper direction of the chain adjuster i 


Install tha chain adjuster and axle nut to the opposite side of 
the wheal 


Fit the drive chain ever the driven sprocket 


For mechanical drum brakes, connect the brake rod (or cable) 
to the brake arm and install the adjusting nut loosely. In case 
that the brake panel is mounted with brake torque rod. con- 
ect the torque rod to the brake panel and tighten the torque 
rod nut to the specified torque. 


Adjust the drive chain slack. 
Tighten the rear axie nut to the specified torque. 

Secure the axle nut and torque rod nut with # new cotter pin it 
Jequited. 

For mechanical drum brakes, adjust the rear brake pedal free 
play. 


SHAFT DRIVEN TYPE 


Removal 
For drum brakes, disconnact the brake rod (or cable) and tor- 
que rod from the brake panel. 


Fomove the axle nut and loosen the exle pinch bolt. 

Remove the rear axle. 

For hydraulic disc brakes, move the caliper assembly away 
from the disc to avaid interfarence 

Remove the side collar and pull the rear wheel from the final 


Grive gear. Remave the rear wheel 


Installation 
Coat the driven flange with molybdenum disulfide grease. 
Install the brake drum onto the wheal hub, 


Place the rear wheel into the swing arm. 
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CHAIN AOSER 


CHAIN 


BRAKE ROD TORQUE ROD 


‘AXLE NUT PINCH BOLT 
BRAKE 


FINAL DRIVEN FLANGE ie 
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For the hydraulic disc brakes, work the brake dise between the 
brake pads. Be careful not to damage the pads. 


Align tha splines of the final driven flange with the splines of 
ring gear and push the rear wheel onto the final drive gear. 


Install the side collar. 


NOTE 
Note the proper direction of the wheel side collar 


La 


Set the rear wheel in place and install the axle 

For mechanical drum brakes, connect the brake rod (or cable) 
to the brake arm and install the adjusting nut loosely. 
Connect the torque rad to the brake panel and tighten the tor- 
que rad nut to the specified torque. 


Tighten the axle nut first then tightan the axle pinch bolt to the 
specified torque. 


For mechanical drum brakes, adjust the rear brake pedat free 
play. 


UNIT SWING TYPE 
Removal 
Remove the frame covers and exhaust muffler if necessary. 


Apply rear brake and loosen the axle nut. 


NOTE 


+ If the rear exle spins with the axle nut. apply torque to | 
the wrench alowing the scooter to ttt rearward end the 
reer wheel to contact the ground 


Remave the axle nut and rear wheel. 


Installetion 
Install the rear wheel by aligning the splines of the wheel hub 
‘with the final drive shaft splines 


Apply the rear braka and tighten the rear axle nut to the 
specified torque. 


NOTE 


+ If the rear axle spins with the axle nut, apply torque to 
the wrench allowing the scooter to tilt rearward and the 
tear wheel to contact the ground. 


Install the removed parts. 


jf. 
BRAKE Ri 


0D 


AXLE NUT 


Date af issue: Sep., 1988 
© HONDA MOTOR CO., LTO. 


WHEELS/TIRES 


AXLE INSPECTION 


Set the axle in V-blocks, rotate the axle and measure the 
sunout using 2 dia indicator 

The actual runout is 1/2 of the total indicator reading: replace 
if the service limit is exceeded. (Check the Model Specific 
manual for the actual service limit. 


WHEEL BEARING REPLACEMENT 


cises | 
| before removing the wheel bearings. 
+ Refer to page 1-16 for the table of bearing | 
| removerisriver size. 


REMOVAL 
Remove the wheel. 


Remove the dust seal, side collar and braka drum and remove 
the spedometar gearbox retainer 


Rear wheel: 
Chain drive type: Remove the driven spracket. 


Shaft driva type: Remove the drivan flange. 


Remove the right and left wheet bearings with the bearing 
remover shaft and remover head. 


INSTALLATION 


NOTE 


+ Right and left besrings hava a specific installation order. 
Refer to the Model Specific manual for which bearing to 
Install first. 


Drive in a naw bearing, 
Check the distance collar far its proper installation direction 
and install 


Install the other bearing. 


NOTE 


+ Replace right and left bearings in pairs. Do not re-use old 
bearings, 

+ Gne side sealed type bearing: 
Install the bearing with its sealing face toward the 
outside 

+ Both sides sealed type bearing: 
Install the bearing with its stamped size mark toward the 
outside 


DIAL INDICATOR 


AXLE 


ING ORIVER, 
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BASIC TIRE INFORMATION 


CAUTION 


> Be careful not to damage the rim area when using tire 
mounting tools 


<TUBE-TIRE> 

This type uses an air-filled tube within the tire’s casing. 
‘Therefora, air in the tire leaks out instantly when a nail or other 
sharp objects penetrates tha tire and tube 


<TUBELESS TIRED 

‘Tubeless tires have a rubbar layer tinner liner}, which prevents 
air from filtering through, glued to the inside. This acts in place 
of a tube. It also has a special bead area, which, together with 
‘the specialized rim, makes a tube unnecessary. 


This innar liner is sufficient in thickness and daas net stretch 
like a tube. Even when 9 nail penetrates the tire, the hole does 


ot get any bigger. Instead, it closes around the nail, preven- 
ting air from leaking out. 


TIRE CODE 
{neh indication! 


4.00 H-18 4PR 
Tread width: 4 inch i No.: 4-piy rating 
Speed lirmit code — Rirn diameter: 18 inch 


[Metric indication! 


170/60 R18 73H 


Serer a Ghee 


i 
5 
Height/Tread Ratio = 60% Max. load code 


— Rim diameter: 18 inch 


1 


Radial indication mark 


RIM LINE: 


BEAD 


TUBE VALVE 


TUBE TIRE 


TUBELESS TIRE 


Speed limit code: 


Ww 
INI 


PI 


ISI 
tH 
wl 


100 kmih max. 
140 kmih max, 
150 kmh max. 
180 kmih max. 
+ 210 km/h max. 
2 210 kmh min. 


Height 


Width — 
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3S es 


Tubeless tire 


x= 


+ Any attempt to mount passenger car tires on a motorey- | 
cle tim may cause the tire bead to separate from the rim 
with enough explosive force to cause serious injury or 
death. 


‘Tubeless tires have “TUBELESS” stamped an their side walls. 
Tubsless tire tims have “TUBELESS TIRE APPLICABLE” 
stamped on them, Each rim valve has (Snap-in valve: TR412 or 
R413) on kt 

‘The rim and tira mating areas and rim valves are different from 
tube-types in construction. 


Replace the tire if it is punctured or its side wail is damaged. 


Use care to protect the sealing surfaces when handling and 
storing tubeless tires and rims. 


“TUBELESS TIRE 
APPLICABLE” MARK 


TUBELESS TIRE 


Tube tire tim 


i SNAP-IN VALVE Taenti- 
fication : 
“TUBELESS THRE 
| APPLICABLE” 
“TUBELESS TIRE ‘not stampad 
APPLICABLE” 
stamped 
Rim valve 
hole 11.5 mm 8.5mm 
diamater 


Storage 
Store tubeless tires upright with a spacer or thick paper placed 
between the tire beads. 


If the bead-to-head clearance is narrower than the rim width, it 
is difficult to Install the tire onto the rir. 


Do not stack or lean tires against each other, 
‘To store the tire that is to be re-used, adjust the air pressure to 


1/2 of the recommended pressure. Be sure that the valve cap 
is securely installed. 


Do not store the tubeless tires or rims in thase areas: 

+ Where the azone is produced (near moter, battery charger} 
+ Hot area inear heater, steam pipe etc. 

+ Where oil or grease is stored 

+ Indirect suntight 

+ Wer af humid araa 
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TIRE REMOVAL 


Rafer to page 16-17 for ATV's wheetitire servicing. 
Remove the wheel, 


NOTE 


+ Single brake disc type: To prevent damage to the disc, | 
place the wheet on the level surface with the disc facing | 
up. 

+ Double brake disc type: Remove one disc first, then 
lace the wheel on the level surface with the other disc 

L_ facing up. ' 


Remove the valve cap and bleed air by pressing the valve care. 
Remove the valve core after bleeding air completely. 


Remove the valve stem nut and push the valve stem lightly. 


Ifa bead stopper is installed, loosen the lock nut and push the 
bead stopper down 


Collapse in the bead with a tire bead breaker 


|i no tire beed breaker is available, step on the side wall to col 
lapse the bead. 


NOTE 


[} Do not step on the rim 


Collapse the bead into the rim canter and slide the tire out of 
position. 
NOTE 


Tire can be easily removed once the beads are collapsed 
completely. 
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Apply @ mild detergent solution to the rim and tire mating 
surfaces 


Be sure that the bead is completely collapsed. 

tn case of the tube type tire, insert the tire lever from the op- 
posite side of the valve and raise the bead over the rim. 

‘On tubeless tires, insert the tire lever from the valve side and 
raise the bead ovar the rim. 


Always use a rim protector when using tre levers. 


CAUTION 


+ To avoid damaging the rim when using the 
always use rim protectors. 


ra lever. 


NOTE 


+ Be sure to use motorcycle tire levers. 

+ De not apply the mild detergent solution to the rim and 
tire mating surfaces af low pressure tire. Apply water 

4 ony. 


Insert another tire lever at 30—50 mm (1 to 2 int from the first 
tire lever and remove the tire feom the rim, little by little. 


NOTE 


+ Do not ty te remove tha bead too much at one time. 
[+ Donat pry against or scratch tha bead stopper area with 
the tira lever. 


THRE LEVER. 


RIM PROTECTOR, 


TIRE LEVER, 


RIM PROTECTOR 


Repeat the above procedures until half of bead is removed. 
Then remove the remaining bead by hand. 


Tube-type tire only 
Press the valve into the tire completely and remove the tube 
from the tire, 


TIRE LEVER 
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Remove one side of bead using same procedures as the 
tubeless tira. 


THRE LEVER 


Remove the tire fram the rim 


RIM PROTECTOR 


RIM VALVE REPLACEMENT 
(TUBELESS TIRE ONLY) RIM VALVE 


Cut off the rim valve at its base. 


Apply mild detergent solution to a replacement rim valve and 
insert it from inside of the rim. 


NOTE 


+ Be sure to use the recommended rim valve. 
+ Do not damage the valve hale. 
Replace the rim valve whenever installing a tubeless tire. 


WHEEL CENTER ADJUSTMENT 
(SPOKE WHEEL ONLY} 


‘The wheel centes adjustment is necessary when the spoke 
wheel has been rebuilt 


The distance indicated is as follows: 
A; Between the rim side and standard surface 
B: Rim width (measurement) 

C: Between the rim center and standard surface 


NOTE 


+ Refer to the Model Specific manual for standard surface 
and specific values of C on each model. 


Measure the distance B {rim width), and make the following 
calculations. 


A= C-Bi2 
Example: (B: 76.2 mm, C: §6.5 mmt 
A= 86.5 ~76.2/2 = 18.4 


Adjust the rim position and distance A by tightening the 
spokes to specified torque in 2 or 3 progressive steps. 


Inspect and adjust tha wheel rie runout. 
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TIRE INSTALLATION 


Refer to page 16-17 for ATV's whee! tire servicing. 


For a tube tyes tire, check the rim band and rim lack to be sure 
‘they are installed properly 


+ Any attempt t9 mount passenger car tires on 2 motor- 
ycle rim may cause the tire bead to separate from the 
with enough explosive force to cause serious injury 

or death 


FIM 


CAUTION 


+ Always change rims which have been bent or have 
cracks, as they may cause air leakage. 
+ Always change the rim if there are any flaws over 0.5 
mm in depth and 1.0 mm in width on the surface 
|__ touching the bead 


Check the tire for overall condition and use a mild detergent 
solution on the bead 


Use only water as a lubricant when removing or mounting 
tres. 

Soap or other tire lubricants may leave 2 slippery residue that 
can cause the tire to shift on the rim. 


+ Atire that shifts on the rim may lead to a sudden loss of 
ar pressura while riding and an accident could occur. 
NOTE 
[+ Be sua to use motorcycle tire levers. 


1+ Qo not use the detergent solution on low pressure tires. 
Use water only. 


Ue the tire has an light mark (yellow paint mark), install the tire 
with this mark aligned with the valve. 


If the tire has an arrow mark, install the tire with the mark 
pointing in the direction of rotation. 


Stand the tire upright, hold it with one hand and, starting from 
the opposite side to the valve, instatf one side of the tire on the 
rim as much 95 you can by hand. 


Be sure to assemble in the sequence shown. 
Place the wheel on the level surface and install the remaining 
portion af the tire using two tire fevers. 


NOTE 


[+ Foressy assembly, apy ald dtergant slaanva he 
te a im aang sutaces 
«not uve eo cetaigent solon an the tre and im 
mating surfaces of the low pressure ns. Use water 
oa 


TIRE LEVER 
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‘Tuba-type only 

Inflate tha tube with a small amount of air 

Push the tube into the tire, 

Insert the valve through the valve hole and foasely install the 
nut. 

Install the tube so that itis aligned with the concave partion of 
the rim center 

Ba sure that the tube is not twisted and the valve stem is 
steaight, 


ie 


Install the ather side of the bead while holding the assembled 
portion of the bead with your knee to prevent it from coming 
off. 


NOTE 


[+ Before using the levers, be sure that the bead on the op- 
[__posite side is positioned in the center of the rim. 


Install the bead a litle at a time, using care not to damage the 
tube or wheal with the tire levers. 


After 1/2 of the bead has been installed, insert the two tie 
levers at @ distance of 30-40 mm (1 to 2 in) to install it. 
Repeat this procedure until 3/4 of the bead has been installed. 


NOTE 


+ Hold one tire lever upright to remove the other lever. | 


After 3/4 of the bead has been installed, check the bead an the 
opposite side. Be sure itis still in the center of the rim. 
NOTE 


+ The last portion of the bead is more difficult to install 
The rim and bead may be damaged if the bead on the op- | 


posite side of the point whese you are working is not in 
< |_the rim center, 


When the remaining bead is only &0-- 60 mm (2 to 2.6 in}, pull RIM PROTECTOR 
the two levers up and over. 


— 


soasee 


TIRE LEVERS: VALVE CORE | 
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Apply a mild detergent solution to the bead again. 


| avareune 


+ Use only water as a lubricant when removing or mount- 
ing tires 
‘Soap or other tire lubricants may faave a 
which can cause the tire to shift on the rim. 


ry residue 


RUBBER HAMMER 


Tan on the tire tread surface with @ rubber hammer so that the 
tire and tim fit evenly around the circumferance. 


Be sure that the tire centar and rim canter are aligned. 


Inflate the tire to 1.5 times the standard recommenced 
pressure to seat the bead an the rim. 


the tire pressures specified in the Mode! Specific ° 
‘manual or on the tire labet. Ovecinfiation may cause & tire 
to burst with sufficient force to result in serious injury or 
death. 


NOTE 


+ For tubeless tires, you may hear a loud sound as the 
baad seats onto the rim. This is narmat 

+ For tubeless tires, if air leaks out from between the rim 

and bead, iat the wheel stand with the valve at the bot- 

tom and prt air in while pushing down on the tire. 


Check that the tire bead seats on the tie rim securely and the 
rim fine of the tire is cancentric with the Fie. 


Adjust the tire pressure to the specified pressure. 


Check the wheel balance. 


Tighten the rim lock nut to specified torque if evailable. 
(On the tube type tire, tighten the velve stam nut 


Install the wheal 


RIM LINE 


RIM Lock 
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WHEEL BALANCING 


Refer to the Modet Specitic manual to verify whether or n> 
the model being serviced requiros wheel balancing. The 
manual wilt specify the type of weights required. if necessary. 


+ Wheel balance dlrectiy affects the stability, handling and 
overall safety of the motorcycle. Carefully check balance 
bafore reinstalling the wheel. 


Mount the wheel, tire and brake disc assembly in an inspection 
stand, 


Spin the wheel, allow it to stop, and mark the lowest 
theaviest) part of the wheel with chalk. Ds this two or three 
times to verify the heaviest area. If the wheel is bslanced. it 
will not stop consistently in the same position 


To balance the wheel, install wheel weights on the lightest 
side of the rim, the side opposite the chalk marks. Add just 


enough weight so the wheel will no longer stop in the same 
position when it is spun. 


ATV WHEEL/TIRE 
REMOVAL/INSTALLATION 
Loosen the wheel nuns. 


Raise the rear wheels off the ground with # jack or block under 
the engine 


Remove the wheel nuts and wheel, 


Install the wheel in its original position 


NOTE 
+ Bo not interchange the right and left tires. If the tire has © 

ingtall tha wheel with the arrow matk point 

ing in the direction of rotation 


Install the wheel nuts with the beveled sides facing inward and 
tighten ta the specified torque. 


INSPECTION STAND 


FRONT 
WHEEL NUT 
BEVELED SIDE 


<- 
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TIRE REMOVAL (U.S.A. ONLY) 


NOTE 
+ This service requires the Universat Bead Breaker (GN- 
‘AH-958-B611 available in U.S.A. only, 


+ Remove and install tires from the rim side opposite the 
| valve stem. 


Remove the core from the valve stem. 


A tite bead tool is required for tire removal. 

Use a Coats 220 Tire Changer or equivalent to remove the tire 
from the rim. If a tire changer is not available, rim protectors 
and tire irons may be used 


CAUTION 


[> Take ca eave danagin the bond aatng nea ofthe 
fi 


Install the proper size blade for the rim you are working on onto 
the breaker arm assembly 
CAUTION 


+ Use of an impraper size tire tool may resul 
the rim, tite, er tool. 


damage to 


Place the proper size adapter onto the threaded shaft and then 
Put the wheel over the threaded shaft and adapter. 


Lube the bead ares with water, pressing down on the tire 
sidewall/bead area In several places to allow the water to run 
inta and around the bead. Also lube the area whare the breakar 
arm will contact the sidewall of the tire. 


Use only water as a lubricant when remaving or mounting 
tires. 

Soap ar other tire lubricants may leave a slippery residue that 
can cause the tire to shift on the rim. 


+ Attire that shifts on the rim may lead to a sudden loss of 
air pressure while riding and an accident could occur. 


While halding the breaker erm assembly at an approximate 
45° position, insert the blade of the breaker arm between the 
tire and rim. Push the bresker arm inward and downward until 
it is in the horizontal position with its press bloc! 
with the rim. 


PRESS BLOCK 


BLADE 


BREAKER ARM ASSEMBLY 


ADAPTER 


BREAKER ARM ASSEMBLY 


THREADED SHAFT 


a 
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With the breaker arm in the horizontal position, place the 
breaker press head assembly over the breaker arm press block 
‘Make sura the press head bolt is backed out afl the way and 
then position the nylon buttons on the press head against the 
inside edge of the rim 


Insert the threaded shaft through the appropriate hole in the 
breaker press head assembly and then tighten the lever nut un- 
‘tt both ends of the breaker press head assembly are in firm 
contact with the rim. 


Tighten the press head bolt until the reference mark on tha 
press black is aligned with the top edge of the prass head. 


If the rest of the bead cannot be pushed down into the center 
of the rim by hand, foosen the press head bolt and the lever 
nut. Rotate tha breaker arm assembly and breaker press head 
assembly 1/8 to 1/4 of the circumferance of the rim. Tighten 
the lever nut and then tighten the press head bolt as dascribed. 


Reneat this procedure as necessary until the remainder of the 
bead can be pushed down into the center of the rim. 


Assemble the Universal Bead Breaker on the ather side of the 
wheel and break the bead following the same procedures. 


Remove the tire fram the rim using a tire chenger machine or 
tire irons and rim protectors. 


Remove tire from rim that has the smallest shoulder area to 
simplify removal. 


REMOVAL (EXCEPT U.S.A.) 


NOTE 


+ Applying water, soapy water, oll, or other lubricants to 
the tire, rim or tire tool when removing the tire may 
cause the tire breaker arm to slip off the tire so that the 
bead cannot be broken. 

[Lt Follow the breaker manufacturer's instructions. 


CAUTION 


+ Excessive lapping pressure may deform or damage the 
seat. 
+ Do not damage the bead seating area of the rim, 


PRESS HEAD 
ASSEMBLY 


PRESS HEAD BOLT 
LEVER NUT, 
11” RIM, 8" FIM 


9” RIM 7 RIN 


TOP EDGE OF 
PRESS HEAD 


SZ 
RIM BEAD LOCKS 


TIRE BREAKER ATTACHMENT. 


WHEEL nur-—2 


install the tire breaker attachment on the rim with the wheel 
huts and tighten the nuts securely. 


insert the narrow end (A side} of the breaker arm between the 
tire and the rim, 
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Position the breaker arm compressor on the tire breaker at 
tachment as shown. 


Kaep the breaker arm horizontal and aligs the end of the com- 
pressor bolt with the breaker arm hole 


‘Scraw in the breaker arm compressor belt while pushing the 
breaker arm on the tire with your foot to break the bead fom 
the im. 


NOTE 


+ Donot break the bead all at once. Remove and reposition 
the compressor and arm 1/8 of the circumference of the 
Tighton the compressor bok. Sreak the bead by 
repeating this procedure 3—4 timas. 


Wf the bead breaking is difficult with the narrow end (A side) of 
the breaker atm, use the wide end (B side} of the arm and 
repeat the procedure in the previous step. 


After removing the tire from the rim, cut tha valva off at the 
bottom, baing careful not to damage the rim 
NOTE 


+ Be sure to replace the valve with 9 new one whenaver 
the tire is ramoved from the rim, 


TIRE REPAIR 


NOTE 


+ Use the manufacturer's instructions for the tire repair Kit 
you are using. If your kit does not have Instructions, use 
the procedures provided here, 


Check tha tire for the puncturing objects. Chaik mark the punc- 
tured area and remove the object. 


Inspect and measure the injury. Tire repairs for injuries larger 
than 15 mm (5/8 ja} should be a section repair. Section repairs 
should he done by a professional tite repair shop. 


If the injury is smaller than 18 mm (5/8 in), proceed with the 
repair as described here, 


BREAKER ARM 
COMPRESSOR 


WIDE END {8 SIDE 
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Install a rubber plug into the hole as follows: 

Apply cement to a plug inserting needle and work the needle 
into the hole to clean and lubricate it. Do this three times. Do 
not let the cement dry. 


Insart and center a tuber plug through the eye of the inserting 
needle, 


Apply cament to the rubber plug. 
Push the inserting needle with plug into the hole until the plug 


ightly above the tire. Twist the needle and remove it from 
the tire; the plug will stay in the tire, 


NOTE 


[7 “Be careful not to push the plug all the way into the tre. 


Trim the plug 6 mm {1/4 in) above the tire surface. 
Repeat the above procedure if the auncture is large. 


Do not use more than two plugs per hole. 


Allow the repair to dry. Drying time will vary with air 
temperature. Refer to the tice repair kit manufacturer's 
recommendations, 


Inflete the tire and test the seal by dabbing 2 smati amount of 
cemant around the plug. Escaping air will cause a bubble in the 
‘cement. If there is leakage, remove the tire (page 16-17) and 
apply @ cold patch to the inside af the tira as described. 


Wa plug has been inserted, trim it even with the inner tire 
surface. 


Temporarily place a rubber patch thet is at least twice the size 
of the puncture over the injury. Make a mark around the patch, 
slightly largar than the patch itself. 

Remove the patch, 


Roughen the area marked inside the tie with a tire buffer or a 
wire brush. Clean the rubber dust from the buffed ares. 


Apply cement over the area marked and allow it to dry. 
Remove the lining from the patch and canter it over the injury. 
Press the patch against the injury using a special roller. 


NOTE 


+ Allow cement to dry until tacky before applying patch, | 
+ Bo not touch the cement with dirty or greasy hands. 
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WHEELS/TIRES 


ASSEMBLY 


Clean the rim bead seat and flanges 
Apply clean water to the rim fianges, bead seat and base. 


Install the tire on the rim, where the sim shoulder width is the 
narrowest, 10 simplify installation 


on 


+ Use only water as a lubricant when mounting tires. Soap 
cr other tire iubricants may leave a slippery residue that 
can causa the tire to shift on the rim resulting in a sudden 
loss of ait pressure while riding. 
n 
Install tha valve cora in the valve stem. = 
Ingtall the tite and inflate it to seat the tire bead. 
+ The maximum pressure for seating the tire bead is in” 
dicated on the elde wall. Do not inflate the 
this pressure. Tho tire could burst with sui 
cause severa injury. a 
NOTE 
+ Whe tire has arrow mark, install the tire with the mark 
pointing in the direction of rotation. 
+ Do not interchange the right and left tires 
Deflata the tira. Wait 1 hour and inflate the tire te the specified 
pressure. 
Cheek for sir leaks and install the valve cap. 
Tha ATVs are equipped with tubeless tires, valves, and wheel rims. Use only tires marked “TUBELESS” and tubeless valves 
on rims marked “TUBELESS TIRE APPLICABLE."” Never mount tires designed for use on automobiles on an orignnal rim: 
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MECHANICAL DRUM BRAKES 


TROUBLESHOOTING 


clean brake assambli 
OSHA, designed to minimis 


Inhaled asbestos fibers have been found to cause respiratory disea: 
In the United States, use an OSHA-approved vacuum cleaner or altornat 
the hazard caused by airborne ashestos fibers. 


and cancer. Never use an air hosa or dry brush to 
‘method approved by 


HYDRAULIC DISC BRAKE 


Brake lever/pedal soft or spongy 

+ Air bubbles in the hydraulic system 
+ Leaking hydraulic system 

+ Contaminated brake padidise 
+ Worn caliper pistan seal 
+ Worn master cylinder piston seal 
+ Worn brake pad 

+ Contaminated caliper 
+ Caliper not sliding properly 

+ Wom brake pad/dise 

+ Low fluid level 

+ Clogged fluid passage 

+ Warned/deformed brake disc 
Sticking!worn calipar piston 
Sticking/wom master cylinder piston 
Worn brake dise 

Contaminated master evlinder 

Bent brake leverrnedal 


MECHANICAL DRUM BRAKE 


Poor brake performance 
Inmproperty adjusted brake 

Wom brake linings 

Worn brake drum 

Worn brake car 

Improperly installed brake linings 

Brake cable sticking/azeds lubrication 

Contaminated brake Bnings 

+ Contaminated brake drum 

+ Worn brake shoes at cam contact areas 

+ Improper engagement between brake arm and cam 

shaft serrations 


Brake lever/pedal hard 
+ Cloggedirestricted brake system 

+ Sticking/worn caliper piston 

+ Caliper not sliding properly 

+ Clogued/restricted fluid passage 

+ Worn cafiper piston seal 

+ Stickingfworn master cylinder piston 
+ Bent brake lever/pedal 


Brakes grab or pull to one side 

+ Contaminated brake pad‘dise 
Misalignad wheel 

Cloggedivestricted brake hose 

Warpedideformed brake dise 

Caliper not sliding praparly 

+ Cloggedirestricted brake hose joint 


as 


Broke lover hard or slow to retum 
+ Worntbroken return spring 

Improperly adjusted brake 

‘Sticking brake drum due ta contamination 
Worn brake shoes at cam cantact areas 
Brake cable sticking/needs lubrication 
Wom brake cam 

Improperly installed brake linings 


Brake squeaks 
+ Worn brake linings 
+ Wor brake drum 
+ Contaminated brake linings 
+ Contaminated braka drum 
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BRAKES 


BRAKE SYSTEM DESCRIPTIONS 


Braking systems on motorcycles, like virtually all braking 
systems, dissipate the vehicles kinetic energy by transtoeming 
it into heat energy-known as friction heat 


‘Two basic types of braking systems are used on Honda motor- 
cycles and scooters; the drum-type and the dise type. Bath the 
deum and the disc rotate together with the wheel, Each is 
slowed by the friction af either shoes or pads that press 
against ther 


MECHANICAL DRUM BRAKE 


Singla Leading Shoe Type 
(01, Leading-Tralling Shoe Type? 

Force applied against tha braka levar or pedal activates @ cable 
‘or rod attached to the brake mechanism. A threaded adjuster 
on the end of the brake actuating cable or rod offars ona of 
two adjustments to control the precisa brake actuation point. 
‘The adjuster acts against a pivot on the end of the brake arm, 
which is clamped onto and turns a brake activating cam. 


As shown in the illustration to the right, this cam transfers @ 
rotating force from the outside of the drum, through the pro- 
tective brake panel to the inside of the drum. Here the cam 
spreads one end of two crescant-shaped shoes. The other end 
of the shoes pivot against 2 common pin set Into the brake 
panel. Both shoes press against the inside surface of the drum. 
Creating friction and slowing the rotation of the wheel. The 
first shoe to act upon the drum beyond the cam, in relation to 
the rotating direction of the drum, is called the feading shoe. 
The second shoe, arcing out against the deum from the com- 
mon pivat pin, is called the trailing shoe. 


Dus to its position within the system, the leading shoe creates 
more foree against the drum than thet which is applied to i. 
This increased force capability is called a selt-snergizing of- 
fect. In contrast, the trailing shoe, again, beceuse oF its po 
tion within the system based on the rotating direction of the 
drum, is pushed back by the rotating drum and creates less 
forca than thet which is applied te 


Dual Leading Shoe Type 
Dual leading shae brakes differ from single leading shoe types, 
in that they usa twa shoe-activating cams, each at opposite 
ends of the brake panel, to simultanaausly press the shoes 
against the drum {see illustration at the right). Because both 
shoss are leading in relation to the rotating direction of the 
drum and therefore operate against the drum in same way, the 
effective braking force is noticably greater than 2 similarly 
ed single leading shoe unit with an identical amount of ac- 
tuating force applied to the brake lever ar pedal. 
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DRUM BRAKE. 


DISC BRAKE 


BRAKE CAM 


LEADING SHOE 


BRAKE CAM 


LEADING SHOE 


LEADING SHOE 


BRAKE CAM 
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BRAKES: 


It is vital for brake systems to quickly dissipate the heat that is 
generated by the friction of the braking action so their stop- 
ping force remains consistent. Since drum brakes contain 
almost ail of the brake camiponents within the wheel hub, it is 
important that thase brake companants be made of materials, 
that conduct heat rapidly. Itis just as important that the brake 
is of the proper size for the anticipated requirements of the 
vehicle. 


In order to enhance heat conductivity while providing accept- 
able wear resistance on tha inner surface of the brake drum, 
the drum itself is made of cast iron. The remainder of the 
drum/hub is made of aluminum alloy with caoling fins cast into 
the cuter circumference; again for heat conductivity and 
dispersion, but also for reduced unsprung weight. To speed 
conductivity, the cast iron drum ic captured within the 
aluminum hub and cannot ba removed. 


‘The drum thickness is relatively thin, which further aids heat 
conduetivity, and must not be machined in a brake lathe. Ifthe 
drum surface is severely damaged, tha hub must be replaced. 


HYDRAULIC BRAKES 

Brake Fluid 

Tha designations DOT 3 and DOT 4 specify the brake fluids 
ability to withstand heat without boiling. Tha greater the 
number, the higher the boiling point. It is necessary for the 
brake fluid to have e high boiling point so that the fluid does 
not boil within the brake ling due to the high temperature of the 
brake discs and components. Boiling brake Nuid leads to a 
drastic loss of braking force due to the aie bubbles that focm 
within the brake lines. 


Never mix DOT 3 and DOT 4 brake fluid within a system. Itis 
important to add only the same DOT number and even the 
same brand of brake fluid when adding fluid. If yeu ace unsure 
of the type within the system, drain the system and refill it 
with DOT 4; systems designed for DOT 3 can use DOT 4, But 
DOT 4 systems must never be filed with DOT 3. DOT 4 
systams generate greater heat and thereby raquire the higher 
boiling point characteristic of DOT 4. 


Avoid mixing different brands of brake fluid. Improper mixing 
such as this may lead to chemical decompesition and 
cantaminatian. 


I is also important to use only frash brake fluid from # sealed 
container. Once a new container of brake fluid is opened. be 
sure to reseat it tightly and ptan on discarding the fluid after six 
months. This is because brake fluid feft in tha container tends 
to absorb moisture from the air: itis hydroscopic. Moisture can 
form even within a sealed brake system because of this par- 
ticular property. Maisture in the brake fluid contaminstes the 
brake system and lowers the bolling point of the fluid. It ale 
corrodes the brake cylinders and pistons, which eventuelly 
causes seal damage and leakage. 

For this reason you should note tha date on the container that 
it was first opened for later raference. 


DRUM BRAKE 


HUB 
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Never reuse brake fluid due ta the possibility of contamination 
rom dust or moistura absorption. 

Hf the brake fluig in 9 system shows any visual signs of con- 
tamination, it should be replaced — even if the recommended 
replacement interval has not passed. 

‘You must be careful when handling brake fluid because it can 
quickly damage many painted or plastic surfaces on contact. 
In certain plastics, structural damage can accur if brake fluid 
penetrates the material's surface. The only general exception 
is the components of the brake system that are designed to be 
resistant to the offects of brake fluid. Brake fluid that is spied 
fon a motorcycle should be washed away with water 
immediately. 


Before removing the reservoir caver, tuen the handleber until 
the reservoir is level 
Place a rag over painted, plastic or rubber parts whenever the 
systam is serviced. 


CAUTION 
+ Spilled fluid will damaga painted, plastic or rubber parts. 


Refill with the same type of fluid from an unopened container. 
Do not allow foreign materiat to enter the system when refill: 
ing the reservoir 


Using the wrong fluid can cause loss of braking 

efficiency. 

+ Contaminated fluid can clog the system, causing s loss 

of braking ability 


Pressure applied against the brake lever or pedal movas the 
niston within the master cylinder unit. Hydraulic fluid pressure 
is then transmitted through the brake fine to the caliper where 
it presses against one or mare caliper pistons. 

Because hydraulic fluid cannot compeess, the caliper pistonts} 
move at the same instant as does the master piston in the 
master cylinder. 

‘The rise in hydraulic pressure that takes place between the 
master cylinder and the caliper because of the differences in 
the diameter of these parts is mast significant. During develop- 
ment, these sizes are jugglad to achieve best braking force and 
feel". The leverage ratio offered by the design of the lever or 
pedal acting upon the master piston also helps to increase in 
force to be transmitted to the cafiper pistons campared to the 
force initially applied 


‘The caliper pistons are in direct contact with the hack side of 
the brake pads. Anti-equeal shims are normally used between 
the piston and pad. As these pads press against oppasite sides 
Of the disc, the rotation of the wheel is slowed. 


When the brake lever is released. hydraulic pressure decreases 
and the pads cease to press against the disc. Unlike drum 
brake systems where a spring retracts the shoes from the 
dram surface, on disc brake systems. the resilience of the 
caliper piston seals retracts the pads from the disc and 
automatically seif-adjust for waar 


Lever stroke > Caliper piston stroke LEVER 


Master piston diameter < Caliper piston diameter 
(Pushing force! < (Energy generated! 


Return of piston due to the resiliance of the seal 


L Si 


PISTON SEAL 


CALIPER 
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In single push type calipers, both pads press against the brake 
disc thraugh a reaction of the sliding caliper yoke. Calipers of 
this type with single piston are mors common an earlier Hon- 
das, More current models use 2 single push type, but with dual 
pistons {both an tha same side) 


Opposite piston calipers are most often used for road racing 
motorcycles today. They do offer some improvement in per- 
formance, but at great increase in cost and complexity. In this 
type. pistons facing each other on opposite sides press the 
Pads against the disc. 


‘The amount of braking force available depends on the 
magnitude of force pressing the pads against the discs, the 
size of the contact area between the brake pads and discs, the 
distance betwean the center of the wheel and the center of the 
brake pads, and on the outside diameter of the tira. 


Rectangular brake pads were intraduced to increase the area 
of the pad against tha disc. But it wes found that these pads 
do not press against the disc uniformly, so the braking force is 
ot as effective as it could be. Hence, the dual piston caliper 
was introduced so that a large braking force and uniform 
Pressure against tha brake pads is ensured. Some dual piston 
calipars have different piston sizes to further balance the brak- 
ing force across the pad — the walling piston being larger than 
the leading piston. 


As previously touched on, increasing the area of contact bet- 
ween tha brake pads and disc increases the braking force. This, 
increased contact means increased heat energy. The increas- 
ed heat energy requires greater capability for heat dissipation. 


With the exception of in-board dise brakes and the GL1500 
front brakes, all brake discs are exposed. Te protect them from 
rust, the discs are made of stainless steel alloy. 


Because the material the discs can be made af is limited, the 
discs can only be made so thin in order to reduce unsprung 
weight before thermal distortion of the disc becomes a 
problem 


‘As the temperature of the brake dise rises, the disc expands. 
Because the disc is bolted to the wheel, its expansion is limited 
and soma dagrea of distortion occurs. 


‘The VTR250, with its in-board front dise, uses a plain cast 
iron disc since rust is nat a prablem. The design of the GL?500 
front brake with its covered dises and calipers, transfers much 
of its heat to the cast, hollow wheet 


BRAKES 


SINGLE PUSH CALIPER 


YOKE 


OPPOSITE PISTON 
CALIPER 


PAD 
SLIDE PIN CALIPER PISTON Pap 
EFFECTIVE DISC DIAMETER 
BRAKE DISC 


DUAL PISTON 
CALIPER 


“SINGLE 
PISTON 
CALIPER 


DUAL PISTON CALIPER. 
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To cope with tha axtrame heat typically generated in compete 
tion road racing, floating type discs have been developed. In 
this system, a floating disc is installed by means of spring 
washers and rivets or clevis pins with an aluminum cartier be- 
‘tween the dise and the wheel. In this manner, deviations in 
radial directions are permitted, distortion is prevented and 
weight is raduced. 


In addition to the design basics already stated, discs are com- 
monly drilled or grooved to remove dust or dirt from the 
surface, thereby preventing what are known as sympathetic 
vibrations, Contrary to popular beliefs, holes drilled in the disc 
do not significantly aid cooling. These holes are perpendicular 
to the flow of air so little additional cooling cecurs. 


Among the many combinations of materials used to make 
brake pads are: wear resistant resin, metallic mixtures, and 
sintered metal. These materials are combined in brake pad 
manufacturing according to the design requirements of the 
Particular application. Asbestos wes drappad from use in pad 
manufacturing by Honda beginning around 1985-86. 


Just as disc brakes are used where greater than typical drum 
brake stopping force is required, dual disc brakes {a disc on 
both sides of a single wheel) are usad where an even greater 
braking capability or a smaller diamater front wheel is required. 


GENERAL INFORMATION FOR SERVICE 


+ Do not allow dust, dirt, water or any foreign material to 
enter the system when refiling o replacing the brake fluid. 

+ To maintain proper sealing’and initial fit, replace the parts 
specified for replacement at the time of service, Replace the 
required parts as @ set, when specified, for the same 

+ Clean the stiding surfaces of the brake pads and disc with 
brake cleaner. Replace the pads if they are contaminated 
with oil or grease, as this significantly reduces braking 
force, 

+ The brake calipers can ba ramoved from the motereycle and 
the pads can be replaced without disconnecting the 
hydraulic systam 


FLOATING TYPE 


BRAKE DISC 
« 

DOUBLE DISC TYPE 
& 
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+ Bleed the hydraulic system if it has been disassembled or if 
‘the brake feels snongy, 

+ I brake pads or shoes have baan overheated iglazedt. they 
must be replaced. Overheating changes the composition of 
the friction material and merely wire brushing or sanding 
‘the friction surface cannot change this tact. 

+ Always replace hydraulic line/hose sealing washers with 
Naw, ones when reassambling. These sealing washers are 
made of aluminum alloy for effective sealing and are 
distarted ance they are used 


Use caution when handling and installing brake lines and 
hoses. When instatiing front brake lines, be sure that there 
is no possibility of damage or stress to the lines ar hoses 
when the fork pivots fully in either direction or when the 
suspension compresses or extends. In the rear, allow pro- 
Per clearance so that the fines or hoses do nat rub against 
the tira, frame or swingarm, and so they are not caught be- 
twsen the coils of the spring when the suspension 
compressas. 


All brake lines or hoses should be installed using the clamps 
Provided. Each clamp should be positioned arcund the rubbar 
hose quards ta pravent any damage to the lines and hoses. 


Eyelet-type line and hose joints: 
Use new sealing washers whenever eyelet-type joints are 
reinstalled. Bo sure the hose bolt fluid passage is free fram 
clogging prior to instailation 


Note the position of the stopper that aids in positioning the 
eyalet at the proper angle whan installing the hose onto the 
‘master cylinder. If only one stopper is provided, press the hosa 
end against the stopper while tightening the bolt. (f two stop- 
ers are provided, install the hose between the stoppers so 
that the hose will not mave when the bolt is tightened. 


Hf the sealing washer includes a stopper with collapsible claws, 
be sure to note the direction these claws face so the new 
washer can be installed in the same position. 


Hosa Joints: 
Romoval 

Remove the hase by icasening the joint nut while holding the 
hose nut stationary, This method pravents the hase from being 
twisted or kinked. 


BRAKE HOSE 


HOSE GUARD 


STOPPER 


JOINT NUT 


HOSE NUT 


BRAKE HOSE 
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Installation 
First install the hose joint onto the master cylinder with anew 
sealing washer and tighten it to the specified torque if it was 
ramaved, 


Then, while holding the hose nut, tighten the joing nut to the 
specitiad tarqua. 


Metal Braka tines: 


Removal 
If the metal brake ling is equipped with nuts as illustrated, 
always loosen the flara nuts first, using a flare nut wrench, so 
that the hose may be easily maneuvered. Remave the metal 
line using eare not to bent it. 


Installation 
Always tighten brake line nuts first by hand, Then, confirm 
that tha connections ara ftae from play and tighten te the 
specified torque using a flare aut wrench 


HYDRAULIC DISC BRAKES 

BRAKE FLUID REPLACEMENT 

Before removing the reservoir cover, turn the handlebar until 
she reservoir is fevel. 

Place a rag over painted, plastic or rubber parts whenever the 
system is serviced. 

CAUTION 


+ Spilling fluid on painted, plastic or rubber parts will 


j 
|__domage them. 


Remove the master cylindes cover and disphragm. 


Discard contaminated pads and clean a contaminated disc 
with a high quality brake degreasing agent. 


+ A contaminated brake disc or pad raduces stopping 


Refill with the same type of uid. 


‘+ Mixing incompatible fluids will impair braking eHficioncy. 
+ Foreign materials can clog the system, causing a reduc- 
tlon or campfete loss of braking ability. 


MASTER 


CYLINDER HOSE NUT } 


BRAKE HOSE 
JOINT NUT 


FLARE NUT 


[ 


UPPER, 


COvER 


COVER PLATE 
DIAPHRAGM 


{BRAKE FLUID 


<< fi 
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Connect a bleed hase to the bleed vaive 


Loosen the caliper bleed valve and pump the brake lever or 
pedal. Stop operating the lever or pedal when fluid stops flow- 
ing out of the bleed valve 


Close the biead vaive and fill the master cylinder with the 
specified brake fluid. Refer to the Madel Specific manuel. 


CAUTION 


+ Reusing drained fluids can impair braking efficiency. 


Connect a commercially available Brake Bleeder to the bleed 
valve 


NOTE 


+ When using @ brake bleeder, follow the manufacturer's 
‘operating instructions. 


Pump the brake blaedar and loosen the bleed velve. 
Add fluid when the fluid levet in the master eylinder is low. 


Repeat the above procedures until no air bubbles appaar in the 
plastic hose, 


NOTE 
+ Check the fiuid level often while bleeding the brakes to 
prevent air from being pumped into the system. 
+ Use only specified brake fluid from a sealed container, 
+ Hairs entring the bleader from around the bleed valve [ 
threads, seal the thrsads with teflon tape | 


If the brake bleeder is not available, perform the following 
procedure. 


Connect the transparent bleeder hose to the bleed valve and 
place the other end of the hose in @ container 

Loosen tha blead valve 1/4 turn and pump the brake lever or 
pedal until there are no air bubbles in the bleed hase and lever 
‘or pedal resistance is feit. 


Aftar filing the system, close the bleed valve and inspect the 
system for air bubbles by operating the brake lever of pedal. 
if it feels spongy, bleed the system as follows. 


BLEED VALVE 


BRAKE LEVER 


BLEED VALVE 


BRAKE BLEEDER 


BLEED VALVE 


——= es TT 
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AIR BLEEDING 


1. Squeeze the brake lever, than open the bleed valva 1/4 turn 
and close the valve 


NOTE 

+ Do not release the brake lever or pedal until the bleed 
valve has been closed 

+ Check the brake fluid level often while blesding the | 
system to prevent air from being pumped into the ! 
system. 


2. Release the brake lever slowly and weit several seconds 
after it reaches the end of its travel. 

3. Repeat the abave steps 1 end 2 until bubbles cease to ap- 
pear in the fluid at the end of the hose. 


Tighten the bleed valve. 
Be sure that the brake fluid is up to the upper level of the 
master cylinder and refill f necessary 


Reinstall the master cylinder cover. 


BRAKE PAD REPLACEMENT 


‘There are two types of the brake pads; 

‘Type A: pad pin is secured by the retainer plate 

‘Type B: pad pin is secured by the pad pin plug. 

‘Type A: Loosen the pad pin retainer bolt 

‘Type B: Remove the pad pin plug and loosen the pad pin. 


Rafer to the Model Specific manual for the caliper re- 
movaltinstailation, 


NOTE 


+ Remove the pads without removing the bracket from the 
caliper. If the pads cannot be removed, remove the 
bracket. 


Push the piston all the way in te allow the installation of new 
brake pads. 


Type A: Remove the pad pin retsiner bolt and the pad pin 
retainer. 


Before removing the pads, mark them so you can reinstall 


‘them in their original positions if they are te be reused, thereby 
assuring even disc pressure 


nn 


+ Always reinstall the brake pads in their original positions, 
10 prevent joss of braking efficiency. 


‘Type A: Pull out the pad pins and remove the pads. 
Type B: Loosen the pad pins and remove the pins and pads. 
NOTE 


~ Pad pins can be easily removed by pressing the pads in 
the caliper. 

+ Install the pad shim, if there is one, in the original 
position 


BLEED VALVE 


Ps 
PAD PINS 


PAD PIN 
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Installation 
Press in the pistonist to install the new pads. 


Uf the caliper and bracket are separate, apply sificone grease to 
tha caliper pivot bolt boot, pin bolt, collar bore and insert the 
caliper into the bracket. 


Set the boot lip in the pin bolt groove securely. 


Install the naw pad, align the holes in the pad and retainer and 
install the pad pin. Note the installation direction of the pad. 


‘Type A; Install the retainer by aligning its hole with the pad pin 
groove and loosely tighten the bolt. 


Install the caliper. [Refer to the Madet Specific manual.) 

Type A: Tighten the pad pin retainer bolt to the specified 
torque. 

‘Type B: Tighten the pad pin to the specified torque and install 
the pad pin plug. 


Apply the brake lever to force the caliper piston out of the 
caliper. 


Rotate the wheel by hand and check for the brake operation. 


PAD SPRING 


PAD PIN RETAINER BOLT 


TYPE B. 
PAD PIN PLUG 


BRAKE Lever. 
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BRAKE CALIPER 


Removal 
Refer to the Madal Specific manual for the brake caliper 
ramavaliinstallation. 


Pump the brake lever to force the caliper piston aut of the 
caliper, 


Place a clean container under the caliper and disconnect the 
brake hose from the caliper. 


Clean the removed parts with fresh brake fluid 
Avoid spilling brake fluid on painted surfaces. 


CAUTION 


CALIPER 


DISC ROTOR LOWER CALIPER PIN BOLT. 


* Spilled brake fluid will damage painted, plastic or rubber 
parts 


Remove the brake caliper assembly and the pads fram the 
caliper. 


Disassembly 

Ramava the folowing: 
= Caliper bracket 

— pad spring 

— pivot collar 

— boot 


Remove the piston. 
f necessary apply compressed air to the caliper fluid inlet to 
get the piston out. Place @ shop rag under the caliper to 
cushion the piston when it is expelled. Use low pressure air in 
short spurts. 


CAUTION 


[> Be cars sotto domege the calpercyinde bore when 


PIVOT COLLARIBOOT 


PAD SPRING 


CALIPER 


[__temoving the seats. 


Push the piston seal and dust seal in and remove them. 


Clean the caliper, especially the brake pistan seal grooves, 
with fresh brake fluid. 


CALIPER 


SEAL 
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Caliper cylinder Inspection 
Check the caliper cylinder bare for scoring, scratches or other 
damage. 


Measure the caliper cylinder I.D. in X and ¥ axis at severat 
points. 


Replace the caliper cylinder if the largest measurement is 
heyond the specified service limi 


Refer to the Model Specific manual for the service limit. 


Coliper Piston Inspection 
Measure the celipes piston 0.0. in X and Y axis at several 
points, 


Replace the caliper piston if the smaiiest measurement is tess 
‘than the specified service limit. 


Rater to the Model Specific manual for the service limit. 


Assembly 


NOTE 


+ Make sure that each part is free from dust or dirt before 
reassembly. 

+ Replace the dust seals and piston seals as a set 
whenever they are removed. 


Coat the new dust seals and piston seals with the recemmend- 
ed brake fluld and install them in the caliper cylinder grooves 
properly. 


Coat the caliper piston with frash brake fluid and install it in the 
caliper. 


‘There are two types of caliper pistons; resin pistons mounted 

on light-weight motorcycles and metal pistons, on heavy- 

weight motorcyclas. Note the installation direction as itis dif- 

ferent according to the type of the piston. 

Resin piston: Insta with the concaved side away from the 
pad 

Metal piston: Install with the opening toward the pad. 

Install the pad spring in the catiper. 


Rafer to the Model specific manusl for the installation direction 
of the spring. 


Install the pad ipage 17-10) 


Install the caliper 


iRefer to the Model Specific manual.) 


CAUPER 


CALIPER PISTON 


MICROMETER 


8007: 


Sei 


PISTON SEAL 


PAD SPRING 


ISTON 
DUST SEAL FISTS! 


e 


PISTON 
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BRAKES 


BRAKE DISC INSPECTION 
Visually ingpect the dises for damage or cracks 


Measure the brake disc thickness at the several points and 
replace if the emallest measurement is less than the specified 
service limit. 

Refer to the Model Specific manual for the service limit. 
Chack the disc to see if the service limit is stamped on it. 


Cheek the brake disc tor warpage. 

Inspect the wheel bearings for excessive play, If the warpage 
‘exceads the specification. 

Replace the brake disc if the wheel bearings are normal. 


MASTER CYLINDER 
Disassembly 


caution 
a Do not allow foreign materials to enter the master 
es 


NOTE 


Replace the master piston, spring, cups end snap ring as | 
a set whenever they are disassembled i 


Disconnect the wire from the brake fight switch. 

Drain the brake fluid (page 17-9}. 

Fomove the brake lever from the master cylinder. 
Disconnect the brake hose 

Remove the master cylinder halder and the mester cylinder. 


Remove the rubber boot. 


Remove tha snap ring 


fears 
SNAP RING PLIERS 079143230001 


Remove the piston and spring 


Cleen the master cylinder with the recommended brake fluid. 


6 SS eS ee 
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MICROMETER, 


DIAL INDICATOR 


L 

[BRAKE HOSE MASTER CYLINDER 
HOLDER 

L 


ny SNAP RING 
2) PLIERS 


spans” “Ste, RUSEER 8007 
PISTON A 
S, 
ee 


y 


SNAP RING 
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BRAKES 


Master Cylindar Inspection MASTER CYLINDER 
Check the master cylinder for scores. scratches or nicks and 
replace if necessary 


Measure the master cylinder |.D. in X and ¥ exis at several 
points, 


Replace the master cylinder if the largast measurement is over 
the specified service limit 


Rater to the Model Specific manual far the service limit, 


CYLINDER GAUGE 


Master Piston inspection 
Measure the piston 0.0. at the saveral points on the secon- 
Gary cup side and replace it if the smallest measurement is less. 
than the specified servics limit. 


PISTON 


Refer to the Model Specific manual for the service limit. 


nore 
[. Replace the master cylinder. if it leaks with anew piston | 
insta i 
wicnowereR 
Assembly WASTER CYONER PRIMARY CU 
wore «i 


[+ Replace the piston, spring, cups and snap ring as a set. 
+ Be sure that each part is free from dust or dirt before 
Feassernbty 


SECONDARY CUP 


a SNAP RING 
Coat the piston cup with the fresh brake fluid and install it on 
=" the piston. 
Install the spring with its larger diameter and toward the 
master cylinder. 
SPRING PISTON 
Install the primary cup with its concaved sida toward the inner 
side of the master cylinder. 
stall the snap sing ‘SPRING ASTON 
snetal she anh ie ASSEMBLY 
SNAP RING PLIERS 07914—3230001 
gs 
CAUTION es i) 
* When installing the cups, de not allow the lips to turnin. | a 
side aut. (Refer to the drawing.) 
+ Nota the Installation direction of the snap ring. Ea ra 
+ Be certain that the cnap ring is seated firmly in the fede e 5 
groove. 


PRIMARY CUP 


install the rubber boat in the groove praperly. 
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BRAKES 


Place the master cylinder on the handlebar and wstall the 
holder and holder bolts with the Roler’s "UP" mark facing up. 


Align the split between the holder and master cylinder with the 
punch mark on tha handtebar, 


Tighten the upper halder bolt to the specified torque first, than 
tighten the lower bolt to the same torque 


Install the brake levar and connect the wire to the brake light 
witch. 


Connect the brake hese with two new sealing weshers. Be 
careful not to twist the brake hose. 


Tighten the brake hose bolt to the specified torque. 
Make sure that the brake hose is routed properly. 


Route all cables, hoses, and lines carefully ta avoid kinking or 
pinching. 


CAUTION 
+ Improper routing may damage cables, hoses, and lines. 


+ Kinked or pinched brake cable 
cause a Joss of braking ability. ! 


Fill the system with specified grade of fluid and bleed the air 
from the systam (Refer to page 17-10) 


MECHANICAL DRUM BRAKES 


Use an OSHA-approved vacuum cleaner or alternate mathod 
approved by OSHA, designed to minimize the hazard caused 
by airborne asbestos fibers. 


+ Inhaled asbestos fibers hava been found to cause 
respiratory disease end cancer. Never use an air hose or 
ry brush to clean brake assemblies. 

+ Graasa on the brake linings will reduce stop 


ability. 


Remove the wheel. 
Remove the brake panel from the wheel hub. 


INSPECTION 

Brake Drum 1D. 

Check the brake drum for waar or damage. Replace the wheel 
hub if necessary. 


Measure the brake drum I.D. at the lining surface in a several 
points and take the largest measurement. 


Refer to the Medel Specific manual for the service limit or refer 
to the wheal hub if the service limit is stamped on it. 


NOTE 


+ If the brake drum is rusted, cl 
paper. 

+ Be sure to use the inside vernier calipers to measure the 
brake drum I.D because tha drum have a wear ridge. 


MASTER CYLINDER, 


7 


PUNCH MARK HOLDER “"UPY’ MARK 


SEALING WASHERS, 


HOSE BOLT 


BRAKE HOSE 


a 


BRAKE PANEL 


\ 


VERNIER CALIPERS, 1 
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BRAKES 


Brake Lining Thickness 
Measure the brake lining thickness at 3 points (both ends and 
centert 


Replace the brake shoes in paits if the smallest measuremant is 


less than tha service mit or if they are contaminated with 
greasa, 


DISASSEMBLY 


NOTE 


Replace the brake shoes in paits. 
+ When the brake shoes are reused, mark on the side of 
each brake shoe betore disassembly so that they can be 
installed in their original positions. 


U-Spring Type 
Move the brake arm and expend the brake shoes. 


Remove the shoe spring from the anchor pin with a 
screwdriver, 


Remove the brake shoes. 


Coil Spring Type 
Pull the brake shoss sway from the anchors and remove the 
shoes. 


BRAKE SHOE 


SHOE SPRING 


BRAKE SHOES 


SHOE SPRING 


‘SHOE SPRING 


Date of Issue: Sep.. 1982 
© HONDA MOTOR CO., LTD. 


17-17 


BRAKES 


Remave the following from the brake panel 
= brake arm 

wear indicator plate 
— felt seal/dust seal 


‘WEAR INDICATOR PLATE BRAKE AAT 


= brake cam 
S 
Le 
g Lo |] 
gue 
oo \\ an 
i 
reuscavoust seat | _enake aan BOLT 
ASSEMBLY “ANCHOR PIN 


Apply a smalt amount of grease to the brake cam end anchor 
pin, 


Install the brake cam in the brake panel. 


Keep grease off the brake linings. 
Wipe excess grease off the cam and anchor pin. 


+ Grease on the brake linings will raduce stopping abuity 
and may cause brake failure. 


Sammy) SAKE CAN 


Felt seal: Apply 2 small amount of engine ait to the felt and i 
stall the felt seal on the brake panel 

Dust seal: Apply a small amount of grease to the dust seal lip 
and install 


Install the wear indicator plate by sligning its large serration 
with the large serration of the brake cam: 


WEAR INDICATOR PLATE 


Feur seaLoUsT sea 


Install the brake arm on the brake cam white aligning the punch 
marks 


Tighten the arm bolt and nut to the specified torque. 
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BRAKES 


NOTE 


+ Install the brake shoes according ta the mark on the side 
of each brake shoe. 


Keep grease off the brake linings 
the brake drum and linings are contaminated with grease, 
clean the braka drum with brake cleaner and replace both 
brake shoes. 


Grease on the brake linings will reduce stopping ability. 


Coll spring type: 
Install the shoe springs on the brake shoes 


Install a brake shoe on the brake panel, then install the other 
shoe with care that the shoa springs are in position. 


U-spring type: 
Install the brake shoes on the brake panei and expand the 
brake shoes by moving the brake arm. 


Install the shoa spring on the brake shoes and secure it on the 
anchor pin 


install the brake panel on the wheel hub. 
Instatt the wheel 


Front whae!: Check the Model Specific manual for the porper 
installation procedures. 


Rear wheel: Chack the Model Specific manual for the proper 
installation procedures, 


‘SHOE SPRING 


BRAKE ARM 


BRAKE SHOES 


SHOE SPRING 


‘SPEEDOMETER DAIVE GEAR 


BRAKE PANEL 


BRAKE PANEL 
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18. FRONT SUSPENSION 


i SERVICE INFORMATION 18-1 FORK 18-5 
TROUBLESHOOTING 18-1 HANDLEBAR(S} 18-11 
SYSTEM DESCRIPTIONS 18-2 STEERING STEM 18-15 


SERVICE INFORMATION 


+ When servicing the front wheel, support the motorcycle secursly with a jack or other support under the engine. 
+ Refer to the section 17 for brake system information. 


TROUBLESHOOTING 


Hard steering Soft suspension 

+ Steering head bearing adjustment nut too tight + Weak fork springs 

+ Faulty steering head bearigs Telescopic type: 

+ Damaged steering head bearings + Insufficient fluid in fork 
+ Insufficient tire pressure + Low fluid level in fork 
+ Faulty tire + Faulty anti-dive system 
Steers to one sida or does not track straight Hard suspension 

+ Unev --ly adjusted right and left shock absorbers. + Bent fork components 
+ Bent York + Bent damper rod (bottom link typed 
+ Bent front axte: wheel installed incorrectly Telescopic type: 

+ Faulty stoering head bearings + Incorrect fluid weight 

+ Bont frame + Bent fork tubes 

+ Worn wheel besring + Clogged fluid passage 


+ Worn swing arm pivot components 


Front suspension noisy 


Front wheel wobbling + Worn slider or guide bushings ibottam fink typet 
+ Bont rim + Insufficient fluid in fork 

+ Worn front wheel bearings + Loose fork fasteners 

+ Faulty tire + Lack of grease in speedometer gearbox 


Wheel tus hard 
+ Brake misadjusted 

+ Faulty wheel boaring 

+ Faulty speedometer gear 
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FRONT SUSPENSION 
SYSTEM DESCRIPTIONS 


Telescopic and pivating link-type front suspension systems are by far the most widely used types on motorcycles and 
scooters, 


Telescopic front suspension systems are made up of a psir of upper fork tubes and lower fork sliders that telescope into one 
another. Within the set of tubes an either sids is a Spring and an oil damping system. Some systems utilize a cartridge damper 
within the fork sliders, 


Basically, the ail controls the natural tandency of the spring to continus to rebound in ever decreasing amounts in both direc- 
tions once acted upon by outside forces. Forcing the oil in each fork leg through a series of small holas. in effect, separates 
the rider/bike combination from both the unwanted characteristics of the spring and fram height variations in the riding 
surface, 


Pivoting link front suspension connects the axle to the fork by mesns of a pivoting link extending from the ends of the axle to 
the uppar front portion of the fork, Between the pivot points on the fork and the axle are eyelets ta which the spring/damper 
Units are attached. The top of each ‘shack absorber’ is attached to the fork, up naar tha lower steering head besring 


This design is divided into two basic categories. The trailing link design has the axle supported by links and ‘shock absorbers’ 
that ‘vail’ from the leading edge of the lower portion of the fork. Leading link type front suspension has the links pivoting 
toward the front and the ‘shack absorbars’ mounted to the leading edge of the fork. 

BOTTOM LINK TYPES 
TELESCOPIC 


TRAILING LINK LEADING LINK 
Axle is at the rear of the link, Axle is on the front of the fink 
BASIC DAMPER OPERATION PISTON 
RING 


Friction Damper Operating Principles 
By far the simplest form of damper is the friction type. Instead DAMPER ROD 
Cf using oll to dampen tha mavament of the spring and suspen- 
sion, the friction type uses only the friction of @ single 
‘conmetallic piston ring on the top of the damper rod pressing 
againat the greased damper inner cylinder wall. This dasign is i 
used primarily on only the smallest and simplest of vehicies. 


GREASE PISTON 
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FRONT SUSPENSION 


SS RR LRRSEENSION. 


Oil Damper Operating Principles 
Tha primary function of suspension dampers is to contral the 
natural rebound anergy of the suspension springs so that trac~ 
tion and ride comfort is maintained, 


An oil damper controls the spring action by farcing oil to flow 
through a specific set of hofes in the damper piston as the 
combined springidamper compresses or extends. The 
fasistance of the movement of the damper piston created by 
the oil within the damper controls the force of tha spring. By 
varying the path the ail is forced to take on the compression 
and rebound strokes, the desired damping rates can be 
achieved. 


‘On the comprassion stroke. ail is forced through several iarge 
capacity damping orificas so thet the wheel can respond 
quickly to terrain changes. Since tha wheel is free to move 
quickly, the average ride height of the machine is not 
disturbed. 


Qn the rebound stroke, the force of the compressed springs is. 
slowed by forcing the damper oil thraugh fewer and or smatier 
damping holes. The proper damping chatacteristics allow the 
suspension to extend quickly enough to meet the next bump, 
but not so quickly that the motoreycle bounces from one bump 
to the next. 


In the iustration to the right the compression stroke within a 
oubfe wall damper is dascribed. As the damper bady is forced 
Up against the spring and damper pistan, oil is forced through 
the piston valve with little resistance. The primary resistence 
to this compression is the damper spring. Tha oll that passes 
through the piston merely flows to the upper side of the 
piston, At the same time. some cil is also allowed to flow out 
‘of the bottom valva. The quantity of ail that flows out of the 
cylinder bottom valve is equivalent to tha amount drawn into 
the top. The combined resistance to flew through each of 
these valves is tha compression damping, 


[COMPRESSION STROKE 


on 


ou 
ORIFICE 


7 


REBOUND STROKE, 


‘COMPRESSION STROKE 
OUTER HOD: 


crunoge | af” 


PISTON 


Resistance which results 
from the passage 
of oil through the orifice 


OIL SEAL 


LOCK GUIDE 


PISTON 
VALVE 


‘CYLINDER 


When the wheal 
encounters 


reduces the compression force. @ projection 
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FRONT SUSPENSION 


‘The rebound stroke is illustrated in this drawing. Once the 
wwhgel has overcome the bump. the spring forces the damper 
tod to force the piston back through tha damper. Here, cil 
fiows with little resistance into the cylinder, but there is con- 
siderable resistance caused by damping valve in the piston, 


Telescopic Fork, 

‘The telescopic fork serves as a skelotal member of the vehicle 
framework, 9 means for turning the vehicle and as the front 
suspension. 

When the fork sfiders move telescopically on the compression 
stroke, oil in Chamber B flows through the orifice In the fork 
tube into Chamber C. while tha ail in Chamber 2 pushes past 
‘the free valve and up into Chamber A. The resistance in this oil 
flow absorbs shock on compression 


As the fork nears full compression, the tapered oil lock piece 
comes into play to hydraulically prevant the fork from 
bottoming. 


On the rebound strake, oll in Chamber A flows through the 
orifice in the top of tha fark piston into Chamber C. Here the 
resulting resistance serves as a damping farce and the tendan- 
cy of the spring to rebound quickly is controfied. 


‘The rebound spring absorbs the shock of the fork legs extend- 


ing outward. Gil in Chamber C flows through the orifice in the 
battom of the fork piston inte Chamber B at this time. 


18-4 


EXTENSION @ The wheel 
1 na 


of 

Resitance resting frorn 
the passage of oll rough 
{he ontice creates a damping 
force an the rebound stroke 


FORK TUBE 


OL SEAL 


FORK PISTON 
PISTON RING 


aS 


FREE VALVE 


REBOUND 
SPRING 


FREE VALVE 


COMPRESSION, 
STROKE 


E 
Lh 
r 


REBOUND 


STROKE 
REBOUND i 


STOPPER 


il 


lo=F=D) 


OIL Lock 
PIECE 


CHAMBER A’ 


moma ORS HA 


CHAMBER C 


CHAMBER, 


= 
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FRONT SUSPENSION 


FORK ]TOP BRIDGE PINCH BOLT 
! 


FORK Cap BOLT! 
REMOVAL ‘ £ 


Remove the following: 

+ Handlebar(s}. 

+ Front wheal 

+ Front fender 

+ Front brake caligerts) and brackettst 
+ Fork brace 

Loosen the fork pinch bolts. 


LOWER sRIDGE 
Pull each fork leg out of the fork bridges by twisting while pul} PINCH BOLTS 


ing them down. 


Press the air valve core to release air pressura from the fork. 


SPRING 


NOTE 


If the fork legs are to be disassembled: 

+ Break the socket boits in the bottom of the fork sliders 
loose, but do not unscrew them {oil will leak out) 

To loosen the fork cap bolts: 

+ Because the clamping action of the pinch bolt(s) can 
distort the fork tubes slightly and prevent the caps from 
loosening, itis sometimes better to reposition the legs in 
‘the clamps so that the caps are 2 to 3 inches above the 
clamps, as shown in the first illustration on this page, 
rior to laosening them, 


COLLAR 


DISASSEMBLY 


Remove the following: SOCKET BOLT FORK SLIDER 

+ Fork boot (if used on the particular modai) 
Fork cap balt. isee note above} 

Spring seat. 

Collar. 

Fork spring. 


Drain the fork oil by pumping the fork up and dewn several 
times. 


Hold the fork slider in a vise with soft jaws or a shop towel. 


Femove the socket bolt with a hex wrench. 


—— DUST SEAL 
install the fark spring and fork cap bolt to 


loosen the socket bott 


Remove dust seal, washer, and snap ring. 


‘SNAP FING PLIERS 07914— 3230001 


SNAP RING 
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FRONT SUSPENSION 


Pull the fork tube out from the fork slider 


NOTE 
r 


+ If the type of fork being disassembled has guide 
bushing installed, remove the fork tube as follows: 


Pull the fork tube out until resistance from the slider bushing is 
felt. Then move it in and out, tapping the bushing lightly until 
the fork tube separates from the slidar. The slider bushing will 
be forced out by the fork tube bushing, 


Remove the foltowing: 
+ Oil seal, 

+ Back-up ting. 

+ Fork tuba bushing. 

+ Guide bushing, if installed, 

+ Rebound spring, if possible. 


NOTE 


= Do not remove the fork tube bushings unless it 
necessary to replace them with new ones. 


NOTE 
+ On the fork type that has no guide bushing; the fark tube 
might come out of the fork sfider and the oil seal may re- 
main in the slider. Remove the oil seat with care not to 
damage the sliding surtace of the slider. 


Remove the fallowing: 
+ Qil lock piece from the fork slider 
+ Stop ring from the fork piston. 


Clean all disassembled parts. 


FORK SLIDER 


FORK TUBE 


BACK-UP RING. 


‘OIL SEAL FORK TUBE 
GUIDE BUSHING BUSHING 
‘OIL SEAL 
FORK SLIDER 


OIL LOCK PIECE 


stor rik HOD 
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FRONT SUSPENSION 


INSPECTION f 


‘Measure the fork spring free length by piacing the spring on @ 
flat surface. Replace the spring if itis sharter than the sarvice 
limit, 


“me Fre LENGTH 


te Cua TaN 


eee 


FORK SPRING 


Set the fork tube in V-blocks and measure the fork tube runout 
by rotating it with 8 dial indicator mounted against it. 


The actual runout is 1/2 of the total ingiestor reading, repiace 
it the servics limit is exceeded, or there are scratches or nicks 
that will allow fork oil to leak past the seals. 


NOTE 


* Do not reuse the fork tube if i cannct be parley 
straightened with minimal effort 


DJAL INDICATOR 


Visually inspect the slider and fork tube bushings. Replace the 
bushings if there is excessive scoring or scratching, or if the 
teflon is worn $0 that the copper surface appears on more than 
3/4 of the entire surface. 


Check the back-up ring: replace it if there is any distortion at 
the points shown, 


Check the fork sliders for internal scratches, dents that are 
visible from both the inside and outside, or abnormal weer. 
Replace If necessary. 


FORK TUBE 
GUIDE BUSHING 
BACK-UP RING 
FORK 
SUDER 
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FRONT SUSPENSION 


Check the fork piston and ether components for damage, 
cracks, straightness or abnormal wear. Replace if necessary. 


ASSEMBLY 

Insert the fork piston into the fork tube 
Install the following: 

+ stop ring onto the fork piston. 

+ rebound spring onto the fark piston 


{if the rebound spring has bean removed) 
+ oll lock piece, 


Replace the dust seal with a new one wheneverit is removed. 
insert the fork tube into the fark slider. 
Install the back-up ring and a new of seal 


Install the g 


bushing if it has been removed. 


NOTE 


+ Inspect the fork tube sliding surfaces for damage, 
whenever the oil seal is replaced due to oil leaks. 
+ Wrap vinyl tape around the fork tube top end to avoid 
| damaging tha oil sea! during the cil sest installation. 
+ Apply fork oil ta the cil seal lip. 
+ inspect the oil seal with tha marked side facing up. 


Place the fork slider in a vise, with soft jaws or a shop towel, 
by the brake bracket or caliper bracket as shown. Be careful 
ot to distort the slider by clamping it in a vise incorrectly. 


Apply @ locking agent to the socket bolt and thread it into the 
piston, Tighten the bolt with a 6 mm hex wrench. 


NOTE 


FORK TUBE 


FORK PISTON _ REBOUND SPRING 


FORK TUBE BUSHING| 


@ 


STOP RING 


FORK PISTON 


IL LOCK PIECI 


OIL SEAL (MARKED SIDE FACING UP) 


GUIDE BUSHING 


BACK-UP RING 


[- ‘Temporarily instal the fork spring and fork cap balt so 
pe ! 


BRACKET 


FORK PISTON 
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Place the slider bushing over the fork tube and rest it on the 
slider. Put the back-up ring and an ald bushing or equivalent FORK SEAL DRIVER 
tool on top. 


Drive the bushing into place with the seat driver and remove 
the old bushing or equivalent too! 


Cost 2 new oil seal with ATF and install it with the seat mark- 
ings facing up. Drive the seal in with the seal driver. 


{install the snap ring with its radiused edge facing down. DUSTSEAL 


assembly to come apart unexpectedly and lead to a 


Sest the snap ring firmly in the groove. 
+ Failure to firmly seat the snap ring may cause the fork | va —y 


serlous injury. H 
: SNAP RING 
wie 
SNAP FING PLIERS 979143230001 SNAP RING 
PLIERS 
boue oust 


+ In case of stopper ring, using @ small scrawdriver instal oe 


‘the stopper ring into the groove taking care not to 


STOPPER Rit 
damage the fork tube. ANG 


Install the dust seal using the fork seal driver. 
OIL SEAL 


BACK-UP RING 


{~—— GUIDE BUSHING 


i STOPPER RING. 


Pour the specified amount of ATF into the fork tube. 


Pump the fork tube several times to remove trappad air from 
the lower portion of the tube. 


Compress the fork leg fully and measure the cil lavel from the 
top of the tube. 


‘Wipe the oil off of the spring thoroughly using a clean, lint free 
shop towel. 
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FRONT SUSPENSION 


Pull the fork tube up and insert the spring, 


NOTE 


+ Mast fork springs are designad to be installed with a 
specific end taward the top and bottom. i 

+ One end tapered; install the spring with the tapered end 
toward down. Bath sides tapered; spring may be install 1 
fed with either end down. 

+ If the oils on only one end are tapered, this and should 
be at the bottom, If the colls at both ends are tapered 
and the distance between each of the coils is the same 
[straight wound spring), either way is acceptable. 
However, @ spring with the coils on both ends tapered 
and the coils are closer together at one end (progressive 
wound spring}. the widely spaced coils should be at the 
bottom. 


Reassemble the removed parts spring. collar, etc.). 
Install a new O-ring into the fork cap groove. 
Scraw the fork cap into the fork tuba 


NOTE 


+ Tighten the fork cap to the specified torque after install- 
ing into the fork bridges and tightening the stem side 
pinch bolts. 


INSTALLATION 
Install the fork boot (if the particular model uses oneh.. 


Install the fork legs through the fork bridges by twisting while 
pushing them upward. 


Position the legs in the clamps as specified in the Model 
Specific manual. 


NOTE 


+ Make sure that the cables and wire harnesses ara routed 
correctly. 


BOTTOM FORK SPRING 


(BOTH ENDS TAPERED SHOWN) 


FORK SPRING 
(ONE END TAPERED) 
SHOWN} 


FORK CAP. 


BRIDGE 


FORK TUBE 


Tighten the fork bridge pinch bolts to the specified torque. 
Tighten the fork caps to the specified torque. 


Install the removed parts in the reverse order of removel [Refer 
‘to the Model Spacific manualt. 


With the front brake applid, compress the fork up and down 
several times to check for proper fork operation. 


FORK CAP BOLTS 


[ Tor amine PINCH BOLT 
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FRONT SUSPENSION 


HANDLEBAR(S) BRAKE LIGHT SWITCH ~ 


ONE-PIECE, TUBULAR TYPE 


Removal 
Remove the fellawing: 

+ Rear view mirrors) 

+ Handlebar switches. 

+ Throttle cable 

+ Beake and clutch levar brackets. 

Prevent contaminants or any foreign material from entering 
the system whan filling the reservoir. 


LEVER BRACKET 


UPPER HOLDER HANDLEBAR 


ie 
= | 


+ Holder bolts, 
+ Handlebar upper holders. 
+ Handlebar. 


HOLDER BOLTS 


Installation ‘UPPER HOLDER HANDLEBAR 
Place the handlebar onto the lower holders, aligning the punch 2 

‘mark on the handlebar with the upper surface of the lower 
holders, 


Install the upper holders with the punch marks facing forward. 


Tighten the front bolts first, then the rear, to the specified 
torque. 


Refer to the Model Specific manual for the proper torque value. 


[tower novbes PUNCH MARKS 


Connect the choks cable to the choke lever. 


Install the left handiebar switch. aligning the pin with the hole 
in the handtebar. 


Tighten the forward screw first, then the rear screw. 
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FRONT SUSPENSION 


Apply 2 light coating of grease to the throttle cable ends and THROTTLE GRIP FIN 
throttle grip sliding surface. 


Connect the throttle cable to the throttle grip and install the 
grip to the handlebar. 


Install the right handlebar switch, aligeing the pin with the hole 
in the handlebar. 


Tighten the forward screw first, then the rear screw. Check 
that the throttle grip moves smaathiy and adjust the throttle 
arip free play, 


‘GREASE LIGHTLY 


HOLE aay 


Install the brake lever and clutch lever brackets, aligning the 

punch marks with: 

+ cable type: slit in tha bracket 

+ hydraulic type: master cylinder and set the holder with the 
holder punch mark facing up. 

Tighten the upper bolt first, then the lower bolts. 


Route switch wires properly and secure them with bands. 


TWO-PIECE, CLAMP-ON TYPE 


Removal 

Remove the following 

+ Both handlabar switches 

+ Throttle grip 

+ Master cylinder{st or laver brackatis) 


Remove the stop ring, 


Famave the pinch bolt and handlebar. 


PINCH BOLT 
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Installation 
Install the handlebar by aligning the boss with the top bridge 
slot. 


Install the stop ring into the groove af the fork tube. 
Tighten the pinch bolts to the specified torque. 


‘While turning the handlebar through its full range, check for 
smooth handlebar movement. Also chack that there is no in- 
terference with cables or harnesses, especially throttie and 
brake cables, hoses, and lings. 


on 


ce can have an adverse effect on 
safa vehicle operation. 


Connect the choke cable to the chake lever. 


Install the left handlebar switch, aligning the pin with the hole 
in the handlebar. 


Tighten tha forward screw first, then the rearward screw. 


Install the brake lever and clutch lever brackets or both master 

cylinders by aligning the punch mark on the handlebar with 

the: 

+ On cable type: Slit of the lever brackat 

+ On hydraulic type: Master cylinder and set the master 
eylinder holder with the UP" mark facing up ar punch 
mark facing forward or up. 


Tighten the upper or forward bolt first, then tighten the lower 
or rearward bolt to same torque. 


Apply grease to the cable ends and throttle grip sliding 
surface. 


Connect the throttle cable to the grip and install the throttle 
rio. 


Set tho right handlebar switch by aligning the pin with the hole 
of the handisbar. 


Tighten the forward screw first, then the rearward screw. 
Check that the throttle grip maves smoothly, 
Route the wires properly and secure them with wire bands. 


Adjust the throttle grip free play 


PIN 


FORK TUBE 


PINCH BOLTS 


Pig 


MASTER CYLINDER, 


HOLDER 
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HANDLE GRIP INSTALLATION 


Ia choke lever is attached to handlebar, it must be installed 
onta the handlebar before you install the grip. 


‘Annly Honda Bond A or Honda Hand Grip Cement (U.S.A. an- 
ly}to the inside surfaces of the grins and to the clean surface 
of the left handlebar and throttle. Wait 3—6 minutes and in- 
stali the grips, Rotate the grips for even application of the 
adhesive. 


Apply sufficient but not excessive adhesive to the throttle. Ex- 
cassive adhasive, forced into the interior bore of the drum, will 
restrict free drum mavement on the handlebar. 

Allow the adhasive ta dry for at least an hour before using. 


wr 


| + Any restriction of the throttle can cause aloss of throrde * 
control. 


HANDLEBAR WEIGHT REPLACEMENT 


End-Typa Weights: 
Femove the mounting screw and weight 
Inner-Type Weights: 
Remove the handlebar grip: 
+ Spring pin type 

Drive out the spring pin using 2 pin driver 
+ Retainer ring type: 

Straighten the locking tab. 


To remove, pull the weight while twisting it. 


NOTE 


[tre ier woah comered within a ber 


Install @ new retainer ring to the inner weight and install the 
end weight, aligning the cutout. 


Insert the weight into the handlebar, and tu it to ensure that 
the lacking tab aligns with the hole. 
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HANDLE GRIP. 


INNER WEIGHT 


END WEIGHT 


SPRING PIN 


RUBBER 
CUSHION 


LOCKING TAB 


LOCKING HOLE 


RETAINER 
RING 


INNER WEIGHT 


RETAINER 
RING 


END WEIGHT 


LOCKING 
HOLE 


LOCKING TAB 
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Insert the weight into the handlebar and align the spring pin 
holas by turning It 


Secure the weight with the spring pin using pin driver. 


STEERING STEM 


Ifthe vehicle has been involved in 2 collision, the steering stem 
may be damaged, 


REMOVAL 


Telescopic Type: 
Remove the handlebar. 


Remove the ignitian switch and/or fuse holder if either are at- 
tached to the top fork bridge. 


Refar to the Model Specific Manuat for specific procedures. 


Remove the fallowing: 

+ Stem nut and washer. 

+ Front wheel and fork 

+ Fork top bridge. 

+ Horn and/or brake hose joint, if either ara attached. 


‘The lack washer tab must be bent down in order to remove the 
lock nut 


Remove the lock nut and lock washer. 


SPRING PIN, INNER WEIGHT 


Pin onived ary 


IGNITION KEY 
=o jl 2 
= 


FUSE HOLDER 


STEERING STEM NUT 


LOCK NUT 


LOCK WASHER 
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Remove the bearing adjustment aut 


Mf the bearings are the loose-balt type, place @ shop towel 
under the steering stem to catch the steel balls. 


Remove the dust seal and top cone race, of inner race, while 
holding the steering stem with your other hand. Then remove 
tha stearing stem from the frame, 


NOTE 


+ Where loose balls are used, be sure yau have the correct 
number of balls to ensure none have been lost. 

+ Tapered roller beatings or ratsined-ball type bearings 
should be removed from the steering stem after the stem 
has been removed from the frama, 


Inspection 
Check all of the races and balls for damage or abnormal wear 
and replace as necessary. 


STEERING STEM SOCKET 


Yor CONE RACE 
4OR INNER RACE) 


STEEL BALLS Mii iace 
[Tor cone RACE BOTTOM CONE 
(OR INNER RACE) RACE IOR INNER RACE) 


‘OUTER RACE 


LOOSE-BALL TYPE 


RETAINER-TYPE 
STEEL BALL 


TAPERED 
ROLLER, 
BEARINGS 
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RACE REPLACEMENT 


NOTE 
+ Bearings should be replaced as 2 set—inner and outer 
races, 
+ If the motorcycle has been involved in an accident, 
amine the area around the steering head for cracks. 


Remove the races from the stezring head using the hall race 
remover. 


Refer to the Model Specific manual far epecific tools. 


Install new races inte the steering head of the frame using the 
driver and attachment. 


NOTE 


; + Drive the races in squarely, making sure thet they ara fuly | 
ly seated. 


On aluminum frames: seplace the races using the Ball Race 
Remover Set as described in the following procedure. 


Ball race remover set (includas {1) thru. (6) 
07946—Km90001 


(1) Driver shaft 07946—Km90300 
(2) Base 07946 —KM30500 
(3) Attachment A, 47 mm 07946—KM30100 
(61 Attachment B, 55 mm 07946—KM30200 
(5) Remover A. 47 mm 97946—Kkm30401 
(6) Remover 8. 55 mm 97946—KmM90500 


Top Race Removal 
Install remover tool A into the steering head and place attach- 
mant A onte remover A and secure it with aut B. 


Ista! attachment B onto the Drivar shaft and install them 
through attachment A. 


install the base noting the proper installing direction and screw 
in nut A. 


Set attachment B into the bottom of the steering head. 


Hold the driver shaft with a wrench and tighten nut A to 
remove the upper race. 
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Bottom Race Removal 
Set remover B into the steering haad, place attachment B onto 
remaver 8, and secure it with nut 8. 


Install attachment A onto the top of the steering head. 


Install the remover shaft through attachments A and B and set 
the base with the big end toward the head pipe and screw in 
nut A. 


Remove the bottom rage in tha same manner ag the top race. 


Top Race Installation 
Install a new top race and attachment A anto the top of the 
steering head, 


Install the driver shaft, attachment and base with the smell 
side of the base toward the steering head as shown. 


Tighten nut A. 


Hold the driver shaft to prevent the new race from turning, and 
install the top race by turning nut A graduatly until the groove 
af attachment A aligns with the top end of the head pipe. 


Bottom Race Installation 
Install 2 new bottom race and attachment 8 onto the driver 
shaft, and install them into the steering head. 


Set attachment A and basa on the top of the steering head and 
tighten qut A. 


Hold the driver shaft securely and install the bottom race into 


the steering head by turning nut A gradually until the groove of 
the attachment aligns with the bottom of the steering head. 


Steoring Stem Battom Race Replacement 


Temporarily install the steering stem nut onto the steering 
stem to prevent damage to the threads 


Remove the bottom race and dust seal using @ drift, and 
discard them, 


DRIVER SHAFT 


DRIVER 
ATTACHMENT 
faz num ~ WRENCH 
BEARING 
REMOVER. 
8, 55 mm 
LOWER NUTe: 
OUTER 
RACE ASSEMELY 
paiver = BASE 
ATTACHMENT 
8,55 mm NUT A 
DRIVER GROOVE 
ATTACHMENT: 
AT mm = 
UPPER WRENCH 
OUTER RACE 
DRIVER 
ORIVER SHAFT 
ATTACHMENT 
B55 mm SI—NUT A 
ASSEMBLY 
BASE oO 
NUTA 
DRIVER 
ATTACHMENT. 
A, 47 mm ASSEMBLY 
DRIVER BASE 
SHAFT. 
LOWER 
‘OUTER RACE 
DRIVER 
ATTACHMENT 
A. 47 mm 


GROOVE 


STEERING STEM 


TEM 
NUT 


DUST SEAL AND 
BOTTOM RACE 
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Install a new dust seal and bottom race onto the steering stem. 


Prass in the bottom race using the steering stem driver and a 
hydraulic press. 


STEERING STEM INSTALLATION 


Loose-Ball Type 
Apply greasa to the top and bottom cone races. install the 
steel balls onto the top and bottom races making sure you 
hava the correct amount. 


insert the steering stem, taking care not to dislodge the steel 
balls fram the grease. 


Hold the steering stem in the place and install the top race and 
bearing adjustment nut. 


Tighten the bearing adjustment nut to the proper torque: Refer 
to the Model Specific manual for this specification. 


Move the steering stem right and left, lock-todock, several 
times to seat the bearings. 


Make sure that the steering stem moves smoothly, without 
play or binding; then loosen the bearing adjuster nut. 


Retighten the bearing adjustment nut to 15 N-mi1.5kg-m, 10 
frlb), then loosen the adjustment nut 1/8 turn 


Recheck that the steering stem moves smecthly without play 
or binding. 


DUST SEAL AND 
BOTTOM RACE 


STEERING STEM 
lo 


TOP CONE RACE 
(OR INNER RACE} 


bs 
| STEERING STEM 


NUT WRENCH 
Ss Wa 
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Reinstall the top bridge and fork legs temporarily 


Tighten the stem nut to the specified rorque 


Retalner-Type Ball Beari 
Apply grease to both the top and bottem bearings, 


Pace the lowar baaring anta the steering stem with the re- 
talner facing downward 


Insert the steering stem into the steering heed and install the 
upper bearing into the steesing head race. 


While holding the steering stem with one hand, instsll the top 
race and bering adjustment nut onto the stem. 


Tighten the bearing adjustment nut to 25 Nem (2.5 kg-m, 18. 
tb). 


Move the steering stem right and left, lack-to-lock, several 
timas to seat the bearings. 


Make sure that the stecring stem maves smoothly. without 
play of binding: then leasan the nut 


Retighten the adjuster nut te 25 N-m (2.5 kg-m, 18 ft-lb). 


install @ new lock washer by aligning the tabs with the grooves 
in the adjustment nut, 


‘Screw the lock nut all the way in with the your fingers. 
Hold the bearing adjust mant nut and further tighten the lock 
nut; enough to align the grooves with the tabs of the lock 
washer. 


Bend the lock washer tabs up into the groove of the lock nut. 


Tor BRIDGE 


BALL BEARING 


ADJUSTMENT NUT 


id 


INNER RACE 


Soa] STEERING 
‘STEM NUT WRENCH 


Pe, 


Va 


STEERING STEM 


LOCK WASHER. LOcK NUT 


[Bend the tab 
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Install the top bridge and temporarily ingtall the fork legs. 
Tighten the stem nut to the specified torque 
Check the steering head bearing preload Ipage 18-22). 


Reinstall tha removed parts 


Tapered Roller Bearing Type 
Apply grease to the top and bottom bearings. 

Install the bottorn bearing anto the steering stem with the ce- 
(einer towaed the bottom. 


Insert the steering stem into the steering head; then install the 


top bearing and dust seal {if a seal is used on the particular 
modell 


Install bearing adjustment nut while holding the steering stem. 


Tighten the adjustment nut to 11 Nem (1.1 kgm, 8 ft-lb). 


Move the steering stem right and left, lock-to-lock, several 
times to seat the bearings. 


Make sure that the steering stem moves smoothly, without 
lay oF binding 


Retighten the adjustment nut to 1) Nem (1.4 kg-m, 8 ft-lb. 
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Install the top bridge and temporarily install the fark legs. 


Tighten the steering stem nut to the specified torque. 
Check the steering bead bearing preload. 


Reinstall the remaining removed parts. 


ror ane 


STEERING HEAD BEARING PRELOAD MEASUREMENT 


Steering head bearings (applicable to on-road models over 125 cc) that are too fonse or too tight may cause handling 
problems. 


After the steering stem and bearings have been reassembled, make sure that the steering head bearings are installed correctly 
by measuring the preload 


An average measurement is given here, refer to tha Mode! Specific manual for the correct preload specification. 
PRELOAD tkg-m, imtb} 


Meeerement (Feeding in epeing Sc8lel = oT aRiCE aarween atom and fark tube centers} 


a tem, int 
Preload: 15 kg-cm (13.0 in-tb) DISTANCE, 
Ome 
X-©_$ 
— 


STEERING ERONT 
STEM FORK 
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MEASUREMENT 


Place a jack or stand under the engine and raise the front wheet 
off the ground 


Set the steering stem in the straight ahead position. 


Hook the spring scale to the fork tube betwaan the top and 
bottom bridges. 


Pull the spring scale keeping the scale at a right angle to the 
steering stem. 


Read the scale at the point where the steering stem just starts 
to move, 


Compare this with the specification in the Model Specific 
manual 


Adjust as necessary. 


STEERING 
STEN 


FORK TUBE 
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19. REAR SUSPENSION 


SERVICE INFORMATION 19-1 SHOCK ABSORBER 197 | 
TROUBLESHOOTING 19-1 SWINGARM 19-11 
SYSTEM DESCRIPTIONS 13-2 PRO-LINK SUSPENSION LINKAGE 19-11 


SERVICE INFORMATION 


© [ise only genuine Honds belts and nuts on all suspension, swingarm, shock absatber and suspension linkage mounting 
locations. 


The shock absorber containe nitrogan under high pressure. Do not allow fre or heat near the shock absorber: 
te disposal of tha shock absarber, release the nitrogen isee page 19-9}. 


TROUBLESHOOTING 


Soft Suspension 
+ Weak springis} 

+ Gil leakage ftom damper unit 
+ Ai or gas feakage 

+ Incorrect damper adjustment 


Hard Suspension 

+ Incorrectly mounted suspension components 
+ tacorrect damper adjustment 

+ Bent swingarm pivat 

+ Bent damper rod 

+ Damaged swingarm pivot bearingts) 

+ Faulty suspension linkage 

+ Damaged linkaga pivot bearings 
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SYSTEM DESCRIPTIONS 


Swingarm-tyne rear suspension systems provide a camfor- 
table ride while offering goad traction and whes! controt 
capabilities. Using the front swingarm pivot as the fulcrum and 
mounting the rear axle at the trailing end of the swingarm 
allows the wheel ta respond quickly to variations in the road or 
trail surface. 


At present, almast all motorcycles have adopted this basic 
configuration for rear suspension, On some scooters, the en- 
tire engine and drive uoit pivots as the “'swingarm’. 

This basic swingarm type rear suspension dasign can be 
broken down inte a few categories, depending on the number 
of dampers used and the design of the swingacen 


Conventional, Dual Spring/Damper Type 

In the caventional type system, two springidamper units sup- 
Port the rear of the frame from the rear section ef the 
swingarm as illustrated here. 


Today, this type of suspension is found primarily on small 
displacament motorcycles because of the simplicity oF installa- 
tion, the small number ef components necessary and due to 
the systems basic economy. Up until around 1981, this dual 
springidamper design was also used on most larger displace- 
ment motorcycles as wel 


A rising rate type rear suspension is also possible on dual 
shock types if the shack angles are correctly positioned. 


Pro-Link. Prograssive Link Type 
Honda’s Pro-Link suspension system is designed to provide 
both comfort and contral withaut compromise. ts progressive 
action rising rate delivers an idaal proportion of springing snd 
damping over a wide range of riding conditions. Initial rates are 
soft for supple response te small bumps and ripples. Should 
the riding surface become rougher, increasingly stiffer rates 
provide tha contral necessary to pravent bottoming and keep 
the rear wheel in contact with the surface 


The swingarm and damper unit of the Pro-Link type rear 
suspension ara connected to the swingarm by a link. The 
‘damper unit traval in relation to the rear wheel movement can 
be changed relativaly freely during the design stage in accor- 
dance with the combination of the cushion arm and cushion 
connecting rod that is selected. 


As the axle stroke distance increases, the piston speed of the 
damper and shock absorbing force increase progressively. 
Therefore, this type of suspension is characteristically soft on 
initial (avel 30 it absorbs small riding swface inconsistencies 
well, and provides progressively firmer resistance to prevent 
bottoming at full compression when a large bump is hit. 
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This arrangement offers 2 greater amaunt of suspension 
stroke compared to the amount the damper unit compresses 
and therefore greater contral for impraved suspension perfor- 
mance. It also enables the weight of the spring’damper unit to 
be centralized more compactly, nearer the center of the frame. 


The Detta type Pro-Link is 2 further refinement which lowers 
the motorcycles CG by a significant amaunt and reduces the 
weight of the cushion arm. 


Pro-Arm Type 
Honda's imique cantilever-typ Pro-Arm is a stylish departure 
irom the conventional forkad-type swingarms. High rigidity 
and durability are achieved through the use af a massive box- 
section design and large diameter “‘ayle”. The “center pin 
mounting ellows easy wheel ramovabiinstallation and the 
design of the eccentric bearing carrier makes chain adjusting 
easy. Other benefits inciude minimal unsprung weight, added 
room for compact exhaust routing, slimmer overall machine 
shape, easier access for damper adjustments, and the simple 
dasign lends itself to easa of maintenance and cleaning, 


ign and Operation 
Riding comfort and proper rear wheel traction are provided by 
2 combination spring/damper unit, and to some degree, by 
maimaining proper tire pressure. The damper absorbs some 
suspension compression force and controls the unwanted re- 
bounding effects of the spring. Typically, comparatively little 
damping rasistunce is offered on the compression stroke as 
most af this (shock) is handted by the spring. 


Oil dampers units are either the upside dawn type or the right 
side up type. Running the damper body upside dawn (with the 
shaft below and the body above) raduces unsprung weight. 


t DAMPER ACTION + 


REBOUND DAMFER OIL COMPRESSED 
DAMPER 
Vibration 
Vibration {spring and 
{spring only] damper! 


Upside down Fight side up 


type 


| LiLfisiowe F 
eee 7 


type 
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In addition to the inverted and conventional damper body 
types, there are twa basic damper designs, each named for the 
method used to create the damping action: the friction type 
{and the oll damper type. 


‘The friction type damper is comparatively simple in design and 
is used on only tha most lightweight and economical models. 
‘This design uses only the friction of @ nonmetallic piston 
against the greased, inside wall of the damper cylinder to 
counteract the natural rebounding action of the springs. 


Many of the simplest and most lightweight motorcycles and 
scooters are equipped with single damping or single-etect 
type dampers. This design provides damping farce enly on the 
rebound stroke and relies on the compression resistance of the 
spring alone to absorb riding surface irregularities. 


Tha most effective damper design is the double damping or 
double-effect type. n these, damping farce is provided for 
both compressian and rebound strakes. 


‘Some damper designs include nitrogen gas within their bodies 
‘or within a reservoir to prevent the oil from foaming. 


In emulsion type dampers the nitroge: 
body. 


filled in the damper 


Some of this type has a saparator in the gas chamber by which 
99s is hard to be mixed with the oil 


Decarbon design dampers keep the nitrogen gas separated 
from the oil by maans of a free floating piston which ects es a 
diaphragm. This way the oll can pass through the damping 
orifices without interference from the gas bubbles. 


Reservoir equipped dampers are @ variation of the simplest 
Decarbon design. A more consistent cil temperature and 
therefore more consistent damping is provided due to an in- 
teased oll capacity; the shock body can be entirely filled with 
oil since the gas chamber is elsewhere. A rubber bladder is us- 
ed within the reservoir to separate the nitrogen gas from the 
damper oil 


DOUBLE DAMPING iDOUBLE-EFFECT) TYPE 


EMULSION TYPE 
2) 


a2 SEPARATOR 


a 


DECARSON TYPE 
FREE FLOATING PISTON 


Tech 


RESERVE TANK TYPE 


GAS CHAMBER 


RESERVE 
TANK 
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Rear Damper Springs 
variety of spring designs are used on motorcycles and 
scooters. Amiang thass types are straight wound, progressive 
wound, wida pitch and narrow pitch, and even tapered spring 
wite types. Each provides different comprassive force 
characteristics, 


NOTE 


STRAIGHT WOUND 


+ Unsprung weight is reduced slightiy whan the widely pit 
ched for spaced} spring coils are positioned toward the 
swingarm 


‘One means of achieving a progressive overall spring rate is to 
allow the spring rates of two or three different springs to 
“crossover” or combine theit individual qualities by simply 
stacking the springs atop one another. This method is known 
as a combination type spring arrangement. 


Another variation towards achieving progressive spring ac- 
tion is to add an air-assist bladder to the spring/damper unit. 
On these types. air pressure is added up to a specified amount 
‘to compensate for increased load requirements rather than ad- 
justing the pretoad on the spring 


The right “shock” on GL1500s is actually only an “air 
spring’, it has no dampening properties aside from a very 
slight see! friction and is filled with only & very small amount of 
oil to lubricate its shaft and oil seal 


Spring Preload Adjuster Dasigns 
‘The spring adjuster changes the coil spring length and the ini- 
tial spring preload. Thera re several types of spring preload 
adjuster systems: pre-set type, mechanical type and bath 
mechnical and hydraulic remote control types. all of which ad- 
just the spring seat position. 


The Pre-set catagary includes both the cam type preload ad- 
juster and the near infinitely adjustable threded, double lock- 
ing nut type. 


Cam Type 
‘The cam type pretoad adjuster uses @ collar with recessed 
steps that fits around the damper body. As each step is posi- 
tioned against a stop or pair of stops built-in to the damper 
‘tady, the spring preload can be adjusted to ftom thres to five 
pre-set positions, to bettar suit vehicle load requirements. 


PROGRESSIVE WOUND. 


COMBINATION TYPE 


2 


AIR-ASSISTED TYPE 


CAM TYPE ADJUSTER 


| 


lPawy 
SOFT @ ——>HaRD 
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Threaded Type 
‘Spring preload is set by moving an adjuster nut to eithar com- 
press or extend tha haight of the spring. Once the desired 
preioad is established, a lock nut is tightened agzinst the ad- 
juster aut to prevent it from changing position. A munimum and 
maximum spring height ispring preload? is recommended for 
each model. These dimansions must be complied with. 


Faiture to comply with the minimum and maximum spring 
length spacifications may rasult in the spring coil binding naar 
{ull suspension compression or the spring perch retainers com- 
ing loose near full suspension extension. 


Remote Contral Type 
The remote type of spring preload adjuster uses hydraulic 
pressure to reposition the spring seat. An adjuster knob on & 
conveniently located control mechanism presses against @ 
diaphragm, which in tun forces hydraulic fluid through ¢ line 
to the damper unit. This hydraulic systam, completely 
separate from the damping system, increases or decreases the 
height of the spring to achieve the desired preloed 


In oil damper units, a damping adjuster sarves to control the oil 
flow by regulating the orifice diameter 


On certain types other than those shown in the drawings, the 
damping force is controlled by adjusting the pre-set load on the 
valve. 


Decressing the orifice diameter increases resistance end 
‘tampar hardness. 


Increasing the orifice diameter decreases resistance and 
darnper hardness, 


THREAD TYPE ADJUSTER 


ADJUSTER 
NUT 


LOCK NUT 


‘SPRING ADJUSTER 


ADJUSTER 
KNOB 


DIAPHRAGM 
‘SPRING ADJUSTER 


REBOUND. 
SIDE 


DAMPING FORCE (kab 


ORIFICE 
DIAMETER, 


ct 


PISTON SPEED 
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SHOCK ABSORBER 
REMOVAL 


‘Support the vehicla securely and raise the rear wheel off the 
ground 


Remove the mounting bolt(s) or nutis); then remove the shock 
absorber. 


INSTALLATION 


Install the shock absorber on the upper mount nating the pro- 
Per installation direction. 


Raise the rear wheel enough to allow installation of the lower 
‘mounts. Slip the mounts inte position, 


Tighten the upper and lower mounts to the specitiad torque. 


On Pro-Link or Pro-Arm systems, refer to the Model Specific 
manual for shock absorber removal/installation procedures. 


DISASSEMBLY 


Certain types of damper units filled with high 

pressure nitrogen gas. 

+ Do not disassemble gas damper units. 

+ Be sure to release tha gas from the damper unit before 
discarding tt. 

+ To prevent loss of tansion, do nat compress the spring 
mote than necassary to remove It 


Remove the shock absorber. 

Compress the spring and ramove the damper unit. 

‘Shock Absorber Comprassar Use: 

Install the shock absorber compressor on the tear shock 
absorber. 


Certain types of shock absorber compressors require adapters 
when the attachmant is instalied, while others de not. 


Refer to the Model Specific manusl for the tyne of compressor. 
Install tha shiock absorber campressor holder securely onto the 


coll spring end that is near tha lock nut oF stopper ring. 
‘Tum the compressor handle and slowly compress the spring. 


Hydraulic Press Usa: 
Install the spring compressor attachment and compress the 
spring with the hydrauhe press. 


Alway use 2 specified tool to compress the spring. Refer to 
Model Specific manual, 


+ Use af a hydraulic prass to compress the spring can tead 
to the spring or shock absorber fiying out of the press 
and causing s serious injury. 


Certain types of shock absorbers are mounted with @ stopaer 
ting while other types are mounted with a lock nut. 
Rejer to tha Model Specific manus 
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SHOCK ABSORBER 


ATTACHMENT 


Sep REAR SHOCK ABSORBER 
COMPRESSOR 


ANN 
iN 


SPRING 


SHOCK ABSOREER| 
COMPRESSOR 


SPRING COMPRESSOR 


Se 
H 


HYDRAULIC PRESS 


REAR SUSPENSION 


Lock Nut Removal 
Compress the spring and loosen the lock nut, then remove the 
upper or lower jaint and the spring. 


Stop Ring Removal 
Compress the spring and remove the stopper ring. 


Remove the spring. 


INSPECTION 


Spring 
Pisce the spring on a level surface and measure the free 
length, 


Replace the spring if it is deformad, cracked or its fraa length is 
shorter than the serviea fimit, 


Damper Unit 


Keep 2 gas-filled shock absorber away from fire or heat. 


~ Haat a gabled danper con lead 10 an ewploave 

jase of pressure which ean cause 8 sllous nr. 

+ Dorn ity to dasesemble the damper uit W aha 
Gieauamtly procndtre te not desebed nthe Model 
Sonate Manin Dissserbiy can lad toa release of 

|__ gece fighprecsre hich can onsen iy 


Check the damper unit for deformation or oil leakage and 
seplace if necessary. 


Check tha damper rad for straightness or stepped wear and 
replace if necessary. 


Check the damper bump rubber for fatigue or damage and 
replace if necessary. 


(284) sock ABSORBER 
COMPRESSOR 


Fi) 
‘SHOCK ABSORBER 1 


STOPPER AING 


‘SPRING 


FREE LENGTH 


DAMPER UNIT 


@ 


BUMP AUBSER 
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REAR SUSPENSION 
TR SUSPENSION 


Compression Farce (Gas Filled Damper Only} 
Examine the damper rod and replace the damper unit if it is 
bent of scored, 


Mark the damper rod at the 
fe., 10 mai0.4 in) expose 


3t spscified compressed stroke 
wom the damper body. 


Place the damper rod on a scale and measure the force ra- 
Quired to campress the damper until the mark is fiush with the 
damper body, 


Refer to the Model Specific manual for the comeression farce 
and the specified compressed stroke 


If the force required is less then service limit, gas is leaking. 


Check the upper joint and collar for wear or damage and 
replace if necessary. 


Check the rubber bushing for wear or damage end raplace if 
necessary. 


NOTE 


+ Apply specified grease to the sliding surfaces of the co 
far and bushing, and reinstall them. 
| If a needle roller and spherical beating are installed ine 


stead of the bushing and collar, refer to the Mode! 
‘Specific manuel for their raplacement. 


SHOCK ABSORBER DISPOSAL PROCEDURE 
Center punch the damper case to mark the drilling point. 
Refer ta the Model Specific manuel for the precise diling 
point, 


Wrap the damper unit inside # plastic bag 
Support the damper unit upright in 2 vise. 


Through the open end of tha bag, insert a drill motor with a 
sharp 2—3 mm {5/64—1/8 in) dil bit 


Use a sharp drill bit to minimize heat auildup. 


+ Using a dull drill bit allows @ buitd-up of excessive heat 
and pressure insida the damper which may cause an j 
explasion. 

+ The shock absorber contains nitrogen gas end ofl under 

igh prassure. Drilling farther into the damper case than 
specified can puncture the cil chamber. Ol escaping 
under high pressure may cause serious injury. 

' + Always wear eye protection to avaid getting metal shav- 

(__ ings in your eyes whan gas pressure Is released. 


NOTE 


“The plastic bag is only intended to shield you from tho 
escaping gas. 


Hold the bag around the drill motor and briefly run the dill 
motor inside the bag; this will inflate the bag with air from the 
motor and help keep the bag from gatting caught in the bit 
when you start. 


BUSHING 


ihe COR 


‘THE DRILLING POINT INDICATED 
BELOW IS EXAMPLE ONLY! 
REFER TO THE MODEL SPECIFIC MANUAL 


FOR PRECISE DRILLING POINT! BAILING 


POINT 
DRILL BIT 


PLASTIC BAG 


DAMPER UNIT 
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REAR SUSPENSION 


On dampers with nitrogen gas filler valves, depress the valve 
core to release the nitragen and then remove the valve from 
the shock absorber. 


Point the valve away from you. 


[= Always wi 
your eyes. 


r eye protection to aveld getting dabris in 


ASSEMBLY 


Assemble the shock absorber in the reverse ordar of 
disassembly. 


NOTE 


+ If the shack absorber does not have the regular pitch 

spring, the spring should be installed in tha correct posi- 

| tion. Refer to the Model Specific manual for spring in- 
stallation direction. 


Hydraulic Press Use: 

Compress the spring until the stopper ring can be installed us- 
ing a hydraulic press. 

Rejer to the Modal Specific manual 


Install the stopper ring in the groove in the damper. 
Be certain that the stopper ring is seated firmly in the groove. 


to firmly seat the snap ring may causa the shock 
assembly to come apart unexpectadly and lead to 2 
serious injury. c 

+ Comprassing the spring more than necessary may cause 
1 foss of spring tension. 


Always use a Shock Absorber Spring Compressor to compress 
the spring on dampers with a rod screwed into the upper or 
lower joint. 


1 Uso ofa hyraul prone to compress the apring canta | 
‘to the spring or shock absorber flying out of the press | 
and causing a serious injury. 


Joint Installation: 
Clean the lock nut threads before installing the lower joins. 


Install the lock nut on the damper red and tighten it by hand as 
full a8 it goes. 


Apply a focking agent to the threads. 
Install the lower joint on the damper unit. 


Hold the lower joint and tighten the lock nut to the specified 
torque. 


CAUTION 


| + Loosening or remaving a staked fock nut may cause the 
| shock assembly to come apart unexpectediy and lead to 


SSN 
Ee —nvonauic ress 
Z 


SHOCK ABSORBER 
COMPRESSOR 
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REAR SUSPENSION 


SWINGARM 


Refer to the Model Specific manual for each model for swing- 
arm removal, disassembly, reassembly and installation, 


INSPECTION 


Remove the chain slider, chair ide and brake torque rod {if 
installed) 


If the motorcyele is a shaft-drive type. remove the rubber boot. 


‘Check the removed parts for wear or damage and replace if 
necessary. 


Check the center collaridistance caller, if installed, for wear, 
scoring or scratches and seplace if necessary, 


PRO-LINK SUSPENSION LINKAGE 


NOTE 


+ Mark on the suspension linkage before disassembly. The 
cushion arm and connecting rad often have specific in- 
stallatian directions and they should be installed proper- 
ly. They may interfere with the frame and/or change the 
vehicle height unless installad proparly, 


REMOVAL 


Femove the following: 

+ Rear wheel. 

+ Bolts from the frame side of the connecting rod. 
+ Rear shock absorber lower mounting bolts. 

+ Bolts from the swingarm side of the shock atm. 


INSPECTION 


Check the shock atm and connecting rod for deformation, 
cracks or other damage and replace as necessary. 


CHAIN SLIDER 


GREASE FITTING 


CENTER COLLAR 


SHOCK ARM TOWER MOUNTING BOLT 


PINCH BOLT 


CUSHION ROD 
MOUNTING BOLT 


SHOCK ARM 


CUSHION ROD 
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REAR SUSPENSION 


Check the pivot collars, dust seals, bushings and/or bearings 
for wear or damage and replace if necessary. 

Refer to tha Made! Specific manual for theis replacement 
procedures, 


Refer to the Model Specific manual, if your motorcycle is 
equinped with needle roller or spherical bearings. 


INSTALLATION 


Apply molybdenum disutfide grease to afi pivat paints. 

Pack the grease fittings {if installed) with graase. 

Reassembls the suspension linkage with care to the proper in- 
stallation directions and loosely tighten the pivot bolts. 
Reinstall the suspension linkage assembly on to the frame and 
ighten each bolt to the specified torque. 


Refer to the Model Specific manual for the proper torque 
specifications. 


PIvOT COLLAR 


DUST SEAL 


‘SHOCK ARM 


GREASE FITTING 


CUSHION 
ROD 


PIVOT BOLT 
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20. FRAME/BODY PANEL 


SERVICE INFORMATION 
TROUBLESHOOTING 


20-1 
20-1 


DESCRIPTION 
INSPECTION 


20-2 
20-4 


SERVICE INFORMATION 


‘# Although it is possible to weld some cracked frames and straighten some frames that are slightly bent itis best to repiace 


the frame with @ new one when it is damaged 


© Generally speaking, plastic bady panels cannot be repaired and therefore must be replaced. 
@ Iris possible that a front end collision will bend the steering head of the frame, but not the fork, wheal ar even the axle. 


TROUBLESHOOTING 


+ Failure of the front suspension, steering or rear suspension may damage the frame enough to require replacement. 
+ Refer to the section 18 far front suspension and steering inspections. 


+ Refer to the section 19 for rear suspension inspection. 


Abnormal engine vibration 

+ Cracked or damaged engine mounts 

+ Cracked, damaged or bent welded pertions 
+ Bent or damaged frame 

+ Engine problems 


Abnormal noise when riding (banging or cracking 
+ Qamaged or bent engine mounts 

+ Damaged welded points 

+ Damaged or bent frame 


‘Steers to ono sida when under acceleration or daceleration 
+ Bent frame 

+ Bant fork 

+ Bent swingarm 


Fe eS SS eS SS 
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FRAME/BODY PANEL 


DESCRIPTION 


Motorcycle, scooter and ATV frames serve as a skeleton to which all other components are attached. Various forms and in- 
tensities of vibration and stress act against the frame from both the engine and suspension when the vehicle is in uso. These 
forces aro a majar tactor in determining the final design of each frame. 


‘The variaus frame designs can be classified into ons of 3 few general categories. Certain types are chosen for particular 
models according ta their engina displacement, the use the vehicle is designed for. serviceability. economic reasons, and 
evan visual appeal. 


‘The material used for a frame is chosen by similar means. Generally, sluminum frames are reserved exclusively for sport type, 
‘on-road motorcycles, usually of middle-to-large engine displacement. Virwally all other frames are made of steel. Aluminum 
alloys are lighter than steel af the same strength, but are bulkier and more expensive te produce, 


4 wide variety of tubing and pressed steel shapes as well as castings and forgings are combined to form the optimal 
framework for a particular model 


Many of the earliest Honda models used primarily a round steel tube frame. 
Later models up to 308 cc used 2 frame made mostly or entirely of pressed steel plate. 


Same of today’s frames are made almost entirely of round steel tubing of various sizes and thicknesses, Others are made up 
mainly of square steel tubing. Most aluminum frame members are some form of rectangular tubing, though a few pieces are 
‘square. The highest stressed rectangular aluminum membors are often relatively compiex extrusions designed to fulfill a 
specific set af requirements. Most aluminum and steel frames include some castings or pressed steel sections in order to form 
strong and compact tube joints, and for pivat or major attachment paints. 


Round tubing has the same strength in af directions. Square and rectangular tubing fas well as other variants) have different 
strength characteristics in different diractions. When the maximum strength is required in a vertical direction and the strength 
in # horizomtal direction is not as important, rectangular tubing with greater strength in the areas needed is chosen, At times a 
frame is lightened by changing the combination af the types of tubing. 


‘Thinwall rectangular aluminum tubing is given a greater strength by adding an internal stiffening ribs and producing itn the 
form of an extrusian. Some modals use a special modified pentagonal or hexagonel extruded aluminum tubing (with internal 
strengthening ribs} in order to improve the frame member's strength to weight ratio, its tigidity in one or mors specific direc- 
tions, and in some cases, to allaw 2 mora compact and unabstructed riding position, 


‘The various material types, farms and dimensions used in frame design are finked directly to the experience gained from 
Honda's ongoing racing programs around the glabe. As new knowledge is gained through competition, itis combined with in 
put from non-competition testing and utilized in the construction of each new generation of production machune. 


‘STRONGEST 


WEAKER — 
WEAKEST 


ks 
mt =f] | 
6 ° wo, 


RECTANGULAR MODIFIED HEXAGONAL 
EXTRUDED ALUMINUM EXTRUDED ALUMINUM TUBING 


TRENGTH EQUAL STRENGTH DIFFERENT 
ATRL OItereNs DEPENDING ON DIRECTION MODIFIED PENTAGONAL 
OF FORCE APPLIED EXTRUDED ALUMINUM TUBING 


‘The frame also serves to absorb vibration from the engine and, to some degree, from the road surface. The difference in basic 
frame structure is determined according to the engine type and the type of use the machine is designed for 

Twa only slightly different freme designs may have significantly different vibration absorbing or generating characteristics 
which make one design correct and the other unsuitable, even with the same engine installed. Therefore, the particular frame 
structure a machine ends up with is chosen according to the engine type and by the specific use the machine is intendod for, 
in order to prevent unpleasent vibration to the rider and premature fatigue to structural members, 


Frames are classified as follows, according to differences in basic structure. 
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BACK-BONE TYPE 


This type of frame Is made up of a combination of pressed 
steel plata and steel tubing, 


‘This basic frame design is used mainly on scooters and some 
of Honda's early motorcycle designs. This type of construction: 
allows added freedom in the averall design of the vehicle and 
relatively economical production 


DIAMOND FRAME 


‘The lower section of the down tube is net connected with 
other frame tubes. The engine forms the final portion of the 
frame structure. 

Mounting the engine generates the frame strength. 

‘The diamond frame is used mainly on small and middie-size 
vehicles due to simplicity of the structure, light weight and ex- 
cellent serviceability 


SINGLE CRADLE FRAME 


‘The single cradle frame has one down tube and ane main pipe 
at the front af the engina. The frame structual material sur- 
rounds the engine. This frame is mainly appliad to off-road 
vahicies, Ught waight, and middle-size on-road sport type 
vehicles due to light weight, greater strength and ease of 
serviceability 


DOUBLE CRADLE FRAME 


The double cradle design is similar to the above mentioned 
single cradle frame, but has two down tubes and main tubes, 
sesulting in increased rigidity. A part of the down tube can be 
semaved to facilitate engine removal on some madels. 

‘This frame is mainly used on jacge displacement on-coad 
motoreycies. 


MAIN PIPE 


DOWN TUBES. 
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ALUMINUM FRAME 


‘The aluminum frama has a lighter weight than the steel treme. 
‘The use of ractangular and square cross-section tubing as 2 
structural material provides 3 graater strength in the direction 
of stress. Tha sub frame can be removed to improve the sor- 
vice aceass on some models. This frame is mainly used on 
sport type on-road motorcycles. 


INSPECTION 


Visually chack the frame for damage or bent tubes and 
‘components. 

shten the handlebar and check the alignment between the 
front wheel and rear wheel. 


If the rear wheal does not align with the front, check that the 
drive chain adjusters are adjusted correctly. 


Hf the above rear wheel leans to either side when viewed from 
above, check whether the right or left arm is twistad or bent 
ftom the horizontal viewpoint of the arm section of the 
swingarm. In the same way, check the alignment of the rear 
shock absorber mounts (on dual shack mode's), 


Anply penetrant to inspect the cracks. 


NOTE 


[> Ree t0 the panevent wamafacnrers natucion | 
manual ot proper use and inspection procedure. 


W cracks appear in the paint on the frame, inspect the araa(s) 
more closely to find out if the frame material itself is cracked. 
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SUB FRAME 


BENDING 


CRACKS 


‘CRACKS 
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21. ELECTRICAL FUNDAMENTALS 


SERVICE INFORMATION 21-1 BASICELECTRICAL DIAGNOSTIC 
BASIC ELECTRONIC KNOWLEDGE 21.6 «= METHODS Fie 
| ELECTRICAL SYMBOLS 20413 


This chapter itlustrates the safety precautions end the basic knowledge required for servicing electrical systems. Other 
chapters related to electrical systems do not contain the basic information prasented in this chapter. Read this chapter 
thoroughly in order to understand the basic safety procedures and diagnestic methods before starting any servicing 


SERVICE INFORMATION 


M Connect wires only with wires of the same color. ill When measuring voltage and resistence of wire tere 
However, in the faw instances when wires with dif. minals using testers; insert the probes from behind the 
ferent colors ars connected, there is always a colored connector. For water-proof connectors, insert the 
band near the connector probes from the front to avoid opening the wire 

Connect connectors with the same colored connectors. tesminal 

‘@ On wires with stripes, the stripe colar is indicated after 
the color of wire. ROBES WATER-PROOF CONNECTOR 

BLACK Tere 
WHITE 
GREEN TUBE ATE, 


RED STRIPE 


a 
} 


M Disconnect the negative cable of the bettery before. 
working on any efectrical component. 

WW Do not let the tool contact the frame when disconnect- 
ing the cable 


Connect the positive terminal first when connecting tha 

WHITE/RED WIRE battery, 

BLUE I Coat terminats with clean grease after connection 
Make sure the protective cover is secured on the 

terminal. 


After completing the job, check that al! terminal pro- 
‘tecters are placed correctly. 
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ELECTRICAL FUNDAMENTALS 


HI a fuse blows out, diagnose the cause and repair it. ™ When separating connectors, pull anly an the connector 
Replace the fuse with one of the correct rating housing. Da not pull on the wires. 


wat es 
the OFF position 

Before separating the connector, check whether the con- ll Maka sure protectors completely cover the connectors 
actor is af the pushin type or pull-up type 

Wi For connectors with lacks, push the connector in lightly i 
then unlock the lock before disconnecting 000 NO GOOD 


O x 7 


Insert connectors all the way in. 

I For connectors with lacks, check that the lack is sacuraly 
fastened. 

1 Make sure that the hamasses are secured to the motoreycla 
properly. 


sooo cick 


Before connecting connectors, check that the pins are 
‘straight and that all the wire terminals ara intact and tight. 
if a terminal is corroded, clean it thoroughly befor - 

connecting, 


# 


NO GOOD 
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Check for torn pratectiva cavers and aversized, loose fi 


WW Secure wires and wire harnesses to the frame with wire 
ting. ¥emale terminals before installation, 


bands et the designated locations. Install the bands so that 
only the insulated surfaces contact the wires or wire 
harnesses, 

si NO GOOD 


No GooD 


x W Do not squeeze 2 wire against 4 weld or the end of its 
clamps. 


coop wo Goon 
O x 
Ou <2 


1 When installing a connector, push it until it clicks into place. 

Check that connector protectors cover the terminals 
completely. 

Connectors with protectors facing up must have a drain 
hole. 


Check that hemesses cannot come in contact with hot 
parts after clamping. 


No GOOD 


M Protect wires and hamesses with at least two layars of 
electrical tape or with electrical hamess tubes if thay con- 
tact @ sharp edge or comer. 

DRAIN HOLE eas 
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ELECTRICAL FUNDAMENTALS 


I Route wire harnesses 10 avoid sharp edges, corners or the 


‘Check that the wire hamess is securely clamped at all 
projected ends of bolts and screws. 


locations. 
coop No GooD 


O x 
a 
P GA fe 3 


MTo unlock wits harness or hose from a clip, use 2 
screwdriver to open up the tab. When locking the clip, press 
firmly untilit clicks. IF the clip was removed from the frame, 
replace it with new one. oso. Norason: 


oy x 


BB Seat grommets in their holes properly, 


DRIVER ‘Do not bend or twist wire harnesses. 


Check thet the wire harness does not interfere with any 


moving or sliding parts after clam coop NO GOOD 


QO xX 


I Before using testers, read the instructions. 


ing semiconductors. Semican- 
ind sensitive to shack. Dropping a 
{semiconductor could damage or destroy it, 
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ELECTRICAL FUNDAMENTALS 


“Be careful not to pinch or trap wires or hamesses under 
items during installation, 


2. Mm Route wires and wire harness so that they ars not too tight 
or loose whan the handlebar is turned all the way to the 
right or left, 

© Avoid routing wires and hamesses thraugh sharp bends and 
arround tight comers. 

IM Route harnesses so they are neither pulled taut nor have ex- 
cassive slack. 

good 


No GOOD 
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BASIC ELECTRONIC KNOWLEDGE pars 


All matter, whether solid, liquid, of gas, ara a collection of 
molecules, and each molecufe is made up of atoms. Each atom 
consists of @ nucleus, which is made up of protons and 
neutrons, and electrons which circle around the nucieus. 
Electricity flows when these electrons freely move outward 
from their orbits, Some materials become conductors whan 
‘there are a lot of free electrans and soma become insulators 
when there are no free electrons. It is a well known fact that 
when a piece of glass is rubbed with sik clath, it generates 
“Static Electneity” attracting a piece of paper towards it. This, 
happens because the free electrons in glass move into the silk 
dug to tha heat generated by rubbing. As a result, the glass 
takes on a positive charge and the silk cloth takes on 3 
negative charge. 


FREE ELECTRON 


NUCLEUS 


Lass SILK CLOTH 


CURRENT FLOW 


When a positive charged material and @ negative chargad 
material are connected with a conductor, free electrons flow 
from negative charged te positive charged material. This flow 
‘of electrons is called “electricity. For 2 tong time it was 
thought that electrical current flowed from the positive side of 
the source to the negative side. When il was discovered that 
electrons actually flow the other way it was too late to change 
existing publications on electricity. As @ result, just tor 
convenience, technical publications compromise by saying 
that electrical current flows from the positive to the negative 
sida while lactrans flaw fram the negative to the positive 
side. 


FLOW OF CURRENT 


e 686 5606 
FLOW OF ELECTRON 


Its convenient to think of the flow of electrical current as the 
flow of water. 

‘The number of electrons passing any given point in a circuit in 
one sacond datermings the current flawing through the circuit. 
The amount of current flow is measured in “Amperes (AJ. 
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ELECTRICAL FUNDAMENTALS 


ALTERNATING CURRENT AND DIRECT CURRENT 


All electrical components are supplied with either alternating 
current or direct current, abbraviated as AC or DC 
respectively. 

The fundamental characteristic of the two currents differ com- 
pletaly, and for the purpose of servicing. yau need to have a 
good understanding of these differences 


Positive voltage to peak negative voltage and back agein to of 
peak positive voltage is known as a cycle. J 
io} 


1cycre 


In motorcycles, all electricity generatad is AC. However. AC 
can be convarted to direct currant DC} by ractification. The ws, 
DE current is then supplied to components operating on DC. tee 

For example, some models use DC for their headlights and 

others use AC ® 

For headlights aperating on AC, the lights turn off when the t 

current flow is zero, and then go back on again as the polarity 


becomes reversed. This ON-OFF cycle is repeated at a high fre- * 
quency (number of cycles in one second) and is not neticable. 4 

eo yas. 
Direct currant DIRECT CURRENT 
Direct current is a current whose magnitude and direction re- 


main constant. Its form is shawn in the graph. Direct current: @ 
‘abbreviated as OC. Motorcycle batteries, and household bat- t 
teries supply DC, 


: CURRENT 
DC has the following characteristics 2s opposed to AC. i 9 
+ DC can be stored in batteries and cischerged whan needed. | 
{AC eannot be stored! 
+ DC is capable of a large current flow. (Good for starter aE 
motors} pS 


+ De wotage cannot be stepped up or down. (AC can change 
its vonage By using © wonstormen | 
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ELECTRICAL FUNDAMENTALS 


VOLTAGE 


As illustrated in the figure to the right, when two water tanks, 
A and B, are connected, water flows from tank A to tank B 
This flow is the result of 3 pressure difference between the 
two tanks. 


This same concept applies to alectricity. 

‘The pressure differanca, called the electrical potential dif- 
ference, causes current to flow through 2 circuit 

‘The pressure of the curcent is measured as voltage {Vb 


RESISTANCE 


As everyone knows, water flows through a larger gipe easier 
‘than a smaller pipe. This is because tha smaller pipe provides 
greater resistance. Similarly, electrical current flows through a 
thicker wire (conductor more easily than 6 thinner wire. The 
resistance limiting the flow of electricity theaugh 2 wire is 
measured i Ohms (9). 


Resistance increases as the size of wire become smaller and 
longer, 
This resistance value can be measured with an ahmmeter. 


21-8 


PRESSURE DIFFERENCE 
(HEIGHT DIFFERENCE) 


S&S 
FLOW OF ELECTRICITY 


POTENTIAL DIFFERENCE 


(VOLTAGE! 


HRS 
oy 


BATIERY 


THIN WIRE 
(LARGE RESISTANCE} 


THICK WIRE 
(SMALL RESISTANCE) 
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OHM’S LAW 


‘The amount of current flowing through @ conductor in a closed 
Circuit is proportional to the voltage applied to the conductor. 
The relationship betwaan voltage and current flow and 
resistance is known 35 Ohm's law. 

For exempta, if a 6 © resistor is connected to the + and ~ ter- 
minals of a 12 V battery, the current flowing through the 
resistor can be calculated by Ohm's law: 


Curront = Voltage + Resistance = 1276 = 24 


POWER 


We use electricity to operate headlights or starter motors, or 
we convert it to heat 
‘The amount of wark required ta do these things is measured in 
Watts. Changing voltage (Volts) ar the rate of current flow 
(Amperes) increases or decreases electrical power output 
(Watts! 
‘The relationship is defined as: 

W = E.l (Power = Voltage x Currant} 


ELECTRICAL CIRCUIT 


‘As shown in the right diagram, when a light bulb is connected 
toa battery, the current flows in the direction of the arrow and 
the ight bulb turns on. 

The path in which an electric currant flow, is called a circuit. 
On Honda motorcycles, scooters and ATVs, the ground wire 
of an electrical circuit is connected to the angine or frame. 
Grounding the negative terminal is called a negative terminal 
ground type, 

All Honda motorcycles, scaoters and ATV share the negative 
ground cicuit shown in the right diagram. 


ELECTRICAL FUNDAMENTALS 


<OHM'S LAW> 


VOLTAGE (&) 
CURRENT tit = —. 
RESISTANCE (Ri 
VOLTAGE = CURRENT x RESISTANCE 
> | CURRENT = VOLTAGE = RESISTANCE 


RESISTANCE = VOLTAGE + CURRENT 
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ELECTRICAL FUNDAMENTALS 


Series circuit 

A series circuit is an electric circuit in which the current flows. 
through one device into another, and then to ground. There is, 
only ane current path and the voltage is distributed by the 
loads. The total resistance (f) ¢an be found by simply adding 
all the resistances. og. R = R1 + R2 


Poralle! circuit 

A parallel circuit ig an electric circuit which has two current 
Paths, one for the positive and one for negative. The devices 
are connected across the two paths, The voltage on each load 
Is the same, but the current branches out ta each load. the cul 
rent flow to each load can be calculated asi = £1, i2 
+92 

‘The total current (i) is the sum of all current flowing to each 
load. 


DIODE 


‘The diode allows custent to fiow in only one direction. Whan 
current is flowing, thare is a slight voltage deap across the 
diode. 


ZENER DIODE 


‘Tha zener diode allows current to flow in one direction similar 
to the diode above. When a certain reverse voltage is applied, 
current abruptly flows in the reversa direction. When the 
voltage is reduced below the ravarse voltage, current flow in 
the reverse direction stops. 
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ISERIES CIRCUIT? 


TPARALLELE CIRCUIT) 


DIODE 


_———_» CURRENT FLows 
iNORMAL DIRECTION} 


<————- CunnenT Does NOT FLOW 
(REVERSE DIRECTION) 
z 
é 
ZENER DIODE Sy 


REVERSE VOLTAGE 


A 


CURRENT FLOWS woceaGe 
NO CURRENT FLOWS 

BELOW REVERSE VOLTAGE | 
CURRENT FLOWS 
ABOVE REVERSE VOLTAGE 
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THYRISTOR {SCA} 


‘Thyristars have three terminals: anode, cathode, and gate. 
‘The current flowing from the anode te cathode is said to be in 
the positive direction 

Like diodes, thyristors do not flow current in the negative 
ditection. Thyristars allow current to flow fram anode to 
cathode only when the thyristor is tured on 


‘The thyristor is tumed on when a certain amount of voltage is 
applied to the gate. This input ta the gate is called gate voltage 
or trigger voltage. 

(Once the thyristor is turned an, there is no need to continuaus- 
ly apply voltage to the gate, and its characteristic becomes 
identical to # regular diode. 


SEMICONDUCTOR 


Tha electrical conductivity of semiconductors es between 
that of conductors and insulators. 

Before understanding how thay work in ckcuits, you need to 
have a basic knowlege of its characteristics. 


‘Transistor 

A transistor has three terminals; emitter (€), collector {C}, and 
base (BI 

‘There ara two types of transistors: PNP and NPN type. 


In PNP type transistors, when a positive voltage is applied to 
tha emitter and negative voltage to the collector, almost na 
current flows from the collector to the emitter. If tha emitter 
voltage is raised slightly higher than the base voltage and 2 
‘small amount of current flows from the emitter to the base, a 
large ammount of current flows from the emitter to the collector. 
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ie 
cr) y 3 
ANODE A K CATHODE 
G GATE 
“———— NO CURRENT FLOWS 
—~—— > NO CURRENT FLOWS 
A kK 
Mites 
a» CURRENT FLOWS WHEN 
SCR IS ON 
NO CURRENT FLOWS 
TRANSISTOR SYMBOLS 
PNP TYPE NPN TYPE 
c E c 
5 8 
E: EMITTER 
C: COLLECTOR 
B: BASE 
BASE CURRENT|& 
Fy 
c 


ELECTRICAL FUNDAMENTALS 


In the NPN type, almost no current flows when a positive 
voltage is applied to the collector and a negative voltage to the 
emitter. When @ small current flows from the base to the emi 
ter, a large current flows from the collector to the amitter. 


In this way, the transistor resembles an amplifier in that the 
amount of collector to emitter current is controlled by the base 
current 


Transistors also resemble switching devices. The transistor is 
tuened an, allowing collector to emitter current to flow when 
there is base current, and turn off whan no base current exists. 


Thermistor 

In ganerai, the resistance value of most metals, including cop- 
per, increases 2s the temperature rises. In contrast, tha 
resistance of a thermistor decrases #s the temperature rises. 
When heat is applied to 2 substance, the activity of its 
molecules increases and prohibits the flow of fres electrons. 
This increases the resistance. 

For the thermistor, the number of free slectrons increases as 
heat is applied. In this case, the activity of tha moleoules no 
longer obstructs the flow of electrans and the resistance 
decreases. 


BASE CURRENT 


42 


THERMISTOR SYMBOL, 


RESISTANCE —* 


<> TEMPERATURE 
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ELECTRICAL SYMBOLS Abbreviations used in switching devices are as follows 
NO iNosmally Opent: Switch is open at rest 
‘The symbols below are the most common type of symbols NC (Normally Closedl: Switch is closed at rest 


used in electncal circuits. 


BATTERY CONNECTION MULTI TESTER oie 
é a Vout |. Gremeter | “oui 
| Ganiodiod feeemeciion 
ea Om 
L T t 
e 
hi Be oad 
a ae ZONNECTOR GORNECTOR CONNEGTOR  evELeT TERWINAL 
lea getoin corr | Round type! (Piet type) 
4o®) z é 
i 7 ! 
Female Male | Female Side Mala side | Femaie side Mele side | 
ae sie 
IGNITION SWITCH IGNITION SWITCH ‘SWITCH {SWITCH SWITCH . 
{Circuit symbol} (Wiring symbol) {Two terminal) {Three terminal {Combination type} 
typed Hi i L 
> 99909 ose HL ¢ § 
TTT NO Re ott rena ag 
ruse RELAY iNO type} RELAY (NC tyeel ucHT aus | GaGUAn) 
= Pat L 
a ant j 
es DOUBLE a ae 
- FILAMENT 
THREE PHASE SINGLE PHASE PULSE GENERATOR IGNITION COIL IGNITION COIL, 
ALTERNATOR ALTERNATOR (Single typo} {Dual tye! 
PARR Fd RESTOR VARIABLE RESISTOR | "EOI [SOLENOID] Le | CAPAC: 
eo 4 WW og i 
L Us T 
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BASIC ELECTRICAL DIAGNOSTIC 
METHODS 

VOLTAGE MEASUREMENT 

Measuring voltage is 2 fundamental method of checking circuit 
Components. The measurement is conducted for the following 
@To check it voltoge exists. A test light coutd be used. 


‘@ To measure the actual voltage value. A voltmeter is used to 
determine if electrical component is operating normally. 


HOW TO MEASURE VOLTAGE USING 
VOLTMETER 


NOTE 


+ Make sure tha ground surface is clean and free of paint. 
Use a bolt attached directly to the frame. 


Select « range that is one scale highar than the desired vahage 
value. Apply the red probe to the positive end and the black 
probs to the nagative end of circuit, The diagram on the right 
shows that tha voltmeter registers the voltage acrass the light 
bulb, Voltmeters are always connected in parallel, not in 


Example 1 
Fiest study the circuit diagram, 

If light bulbs B and C do not werk, and A is OK, the malfunction 
is between the grounds at B and C and switeh A. 

If fight bulb A does not wark also, the problem is between the 
Grounds at A, B, and C and the ignition switch 


1, With the ignition switch ON and both light bulbs B and C do 
not wark, check voltage at ©: 

2. Ito vottage is maasurad at @), check voltage at @ in case 
of false connection at connector A. If voitage exists at @) 
and not at @), there is problem in the connection at connec- 
tor A 
{1 voltage registers at beth @) and @, switch A should be 
checked. 
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CONNECTED IN PARALLEL, 
#6000) 


CONNECTED IN SERIES. 
BAD) 
2 


® 


VOLTMETER = 


LIGHT 


aba 


BULG 2] BULB C 
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2. tf voltage at if; and 2 do not exist, check voltage at & ane 
& in a similar manner. 

+ If there is no voltage at 3: and @, check wing between ig- 
nition switch and battery 

+ i there is voltage at and, check for a broken wire or 2 
short circuit in the wire harness. Exchange the wire hamess 
with a new one if necessary. 

+ If there is voltage at @} and not at @, then check for loose 
connector B. 


Example 2 

Sometimes it is easier to diagnose @ component by measuring 
from its input terminals directly. 

Here. the (+ probe goes to the positive input terminal and (-) 
probe goes to the ground wire of the component. 

If no voltage is measured, there are two possible causes. 

@) No voltage at the pasitive input terminal. 

@ A loose ground wire 

For @), check for voltage between the input termine! leading to 
the battery and ground. Far @, check for continuity between 
the green wire terminal ta ground. 


Example 3 

Voltage measuremant is frequently usad to check if system 
is working correctly. 

For instance, if a light bulb blows out frequently, it needs ta be 
checked with an AC voltmeter to see if an excessive voltaga is 
apparent. 

In this case, measure the AC voltage of the light bulb terminals 
to sce ifit is within the specified voltage range 


—— eee 
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CONNECTOR B 


= 
| |WIRE HARNESS; 
© CONNECTOR A 
1 
ik i 


IGNITION 
SWITCH 


f @ 


EEN VOLTMETER 


BLACK Tale oil 
A 


LIGHT SWITCH 


az 
rd eo. 
= es 
warervertow = aa: 
ro “Lowman _| RESULATOR 
iM aio switce 
T 
GREEN 

UGHTING 

con 
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MEASURING RESISTANCE cneckina con | GHECK FOR BROKEN et 


Along with voltage, resistance is another basic peramater for 
diagnosing circuits and their components. 
Resistance is measurad for the following reasons. 
© To eneck if components are warking properly. 
‘The resistance value of a coil leg. ignition ceil) indicates it it 
is normal or malfunctioning 
@ To check for a broken wire. 
A continuity check indicates if a wire is intact or broken. 


How to measure resistance using an ohmmeter. 


NOTE 


+ Proper zeroing of the ohmmeter is necessary to obtain 
Correct measurements, Touch the two probes and adjust 
the chmmeter so that it registers 0 (ohms symbol). 


ZERO OHM ADJUSTER 


Since the polarity of terminate is not important, either probe coop BAD 
‘may be applied to the terminal. However, since diodes allow 
current t0 flow in. one direction only. the polarity is important. 5} 


Unlike when measuring voltage, it is necessary to disconnect 
the component from the circuit, If resistance is measured wit 
the entire circuit connectad, the chmmeter wili read a smatler m@® R2E HH @) RZ 
value than the correct value. 


Similarly, Ifa clrcuithas branches, the connector laaging tothe [WiTH CONNECTOR CONNECTED —p ~ 
specific branch needs to be disconnected in order to read | WITH CONNECTOR —*R = At 
correctly. DISCONNECTED. 


) 
CONNECTOR 
RY 
RZ 
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ELECTRICAL FUNDAMENTALS 
_—.—$—$—__ TIAL FUNDAMENTALS 
When the ohmmeter is connectad in series, resistance vatues 
are large. 

In the diagram, measure resistance R1 by moving the proba 
shown at (>, ta 2 ground 


Exampie 


To check the CDI exciter cail, rasistance can be measured at BESCKIBEDE See 
@ and @. Measuring resistance at ©). automatically checks vO 

for a broken wire {black/red} and for a bad connection at the 

alternator connector. If the resistance is normal at ), @) need WIRE HARNESS 


not be chacked. 
It @ was checked first and correct resistance was measured, 
there is still @ possibility of » broken wire and loose connec. 
‘Gon, That would raquire more investigation to locate the fault. 


CDi EXCITER Com 


CDI UNIT 


IF, whila measuring resistance at, the negative probe is plac- 
ed on the ground wire (green), then the connection te ground sraceinco iL EPC nED: 


is checked as wall 
To check the operation of an exciter coil, place the probes as 
shown in tha diagram, If the resistance is normal, then the ex- 
citer coil, the wire connectad to the coil (black/red), end the 
ground wire (green} are all normal. 
aoe WIRE 


If the resistence is far off the standard value. check the 
following. 
1, Broken ground wire (green) 
Place a probe at @) and measure resistance. 
Hf 021 is measured, then the green wire is properly grounded. 
It eofinfinityt is measured, then a broken wire (green! of 
foose connection at the ground terminel is suspect. 


(oe eee, 


BLACK/RED 


moe 
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ELECTRICAL FUNDAMENTALS 


2. Faulty exciter coil 
Disconnect the altemator connector, compare the 
resistance value at () (maasured on the previous page) and 
at @. 

+ Ifthe two values are not the same, a broken blackited wire 
of loose alternatar connactor is suspect. 

+ Ifboth resistance values are the sama, hut net in the correct 
ange, the exciter coil may be faulty. 


3. Shorted wire or wire harness. 
To see if the green or blackired wire is shorted. check the 
continuity betwaan different colored wires. If you have con- 
tinuity betwean other wires, replace the wire hamess. 


MEASURING CURRENT 


Current is not normally checked during metereycle service pro- 
cesdures. Though it is used for testing components, currant 
measurements are not used for checking continuity within 
circuits. 


How to measure cusrent using ammeter 
Ammater is connected in saries in the cireuit and measures the 
current flowing through it 


Place the ® (@ in circle symbol} red probe to the positive end 
Of circuit and © (© in circle symbol) black probe to the 
negative end. 

Make sura the current flow does not exceed the maximum 
range selected. 


CAUTION 


+ Placing the ammeter in paraliel, like @ voltmeter. can | 
damage the ammeter from a current overflow. Y 

+ Connecting the ammeter between the battery terminals ; 
will damage the amm 

+ Turning on the starter motor while the ammeter is con- 
nected batwaan the battery te 
will damage the ammeter. 


BACK I 


EXCITER COIL 


‘SERIES CONNECTION 
46000) 


PARALLEL CONNECTION 
iWRONG) 
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22. BATTERY/CHARGING/LIGHTING SYSTEM 


SERVICE INFORMATION 22-1 CHARGING SYSTEMDESCRIPTIONS 22-12 
TROUBLESHOOTING 22-2 CHARGING SYSTEM INSPECTION 22-19 
BATTERY DESCRIPTIONS 22-4 REGULATOR/RECTIFIER INSPECTION 22-21 
BATTERY REMOVAL/INSTALLATION 22-8 HEADLIGHT VOLTAGEINSPECTION 22-23 
BATTERY TESTING/CHARGING 22-9 ALTERNATOR 22.26 


SERVICE INFORMATION 


+ The battery gives off explosive gas 
charging or using the batteries 
+ Tha battery contains sulfuric 
clothing end a face shield. 
— Hf electrolyte gets on your skin, flush with water. 
= If olectratyte gets in your eyes, flush with water for at least 15 minutes and call a physicis 
+ Electrolyta is poisonous. If swallowed, drink large quantities of water or milk and follow 


‘cep sparks, flames, and cigarettes eway. Provide adequate ventilation when 
an enclosed space. 
{electrolyte}. Contact with skin or ayes may cause savere burns. W 


st protective 


immediately. 
milk of magnesia or 


+ KEEP QUT OF REACH OF CHILDREN 


Abways turn off the ignition switch before disconnecting any electrical component. 
cauTiON 


tien is ON and current is present. 


For extended storage, remove the battery, give it 2 full charge, and store it in a cool. dry place. 
For a battery remaining in a stored motorcycie, disconnect the negative battery cable from the battery terminal. 


Conventional Battery: 
© Use only distilled water ia the battery. 


CAUTION 
+ Tap water wilt shorten the sarvica fife af the battery. + 


Immediately wash off any spilled electrolyte 
CAUTION 


+ Avoid filing the battery above the UPPER LEVEL line to prevent en electrolyte overflow which could corrode the engin 
oF nearby parts. 


a aa 


Refer to section 21 for basic electrical service and sofety steps. 

© Refer to section 2 for battery fluid and specific gravity. 

@ This section explains the besic steps for diagnosis and service, Refer to the Model Specific manus) for ths location of 
specific components. 
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BATTERIES/CHARGING/LIGHTING SYSTEM 


© ateries can be damaged if overcharged or undercharged, or if left to discharge far tong periods. These same canditians 
contribute te shortening the “life span” of the battery. Even under normal use, tha performances af batteries deteriorates 
after 2—3 years. 

© Battery voltage may recover after battery charging, but under heavy load, battery voltage will drop quickly and eventually 
die out. Far this reason, the charging system is often suspected to be the problem. Battery overcharge often rasults from 
problems in the battery itself, which may appear to be an ovarcharge symptom. If one of the battery cells is shorted and 
battery voltage does not increase, the regulator supplies excess voltage to the battery. Under thase conditions, the elec- 
trolyte level goes down quickly. 

© ofore troubleshooting the charging system, check for proper use and maintenance af the battery. Check if the hattery is 
frequently under heavy load, such as having the headlight and taillight ON for tong periods of time. 

© Tha battery will self-discharge if allowed to stand idle for a long time. For this reason, charge the bettery every two waeks 
‘to prevent sulfation from forming when the vehicle is not in use. 

© Filling a new battery with electrolyte will produce some voltage, but in order to achieve its maximum performance, always 
charge the battery. Also, the battery life is lengthened when it is charged. 

‘© When checking the charging system, always follow the steps in the traubleshoating flow chart 


TROUBLESHOOTING 
BATTERY OVERCHARGING 


‘On combined, fighting/charging coil systems, check the following areas. (A check is unnecessary for an independent iighting 
and charging system.) 

+ Headlight bulb rating (Wattage tao low? 

+ Broken outpur wire 

+ Faulty headlight rasistor (Open headlight circuit) 

+ Faulty lighting switch connection 
+ Broken regulator/rectifier ground 


oF faulty connection 


On a single phase, half-wave ractifier, check the following areas. 

+ Broken regulstor/ractifiar ground wire or faulty cannaction 

On reguletorirectifiers with a battery voltage feedback cicuit, check the following areas. (A check is unnecessary for a 
voltage feadback type.} 


+ Check if battery vottage is measured at voltage feedback line iblack wire}. If nat, the problem may be @ broken voltage 
feedback line. 


+ Check the valtage feedback line for a toose connection at the regulator/rectifier connector 


On altesnator with field coil, chack the following arezs. 
+ Continuity batween field coll wire and ground. 


If there ara no problams in the above areas, repiace the regulator/rectitier with @ new one. 
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CHARGING SYSTEM 


Measure the battery current leakage {Leak 
test) (page 22-195 


| INCORRECT» Checi the regulataricaciifier (page 22.211 


INCORRECT conaect 
© Shorted hertess wire 
CORRECT + Faulty ignition switch 
| Lm. Faulty regulatorree 
+ ne flier. 
Inspect the charging voltage (page 27-181. }-OVERCHARGED 


+ 


Check the voltage between the battery line 
and ground wire of tegulstoritectifier ipage 
22-22) 


NORMAL 
ay Bee So a oe EE ee 
Check if battery voltaga is measured at the 
voltage feedback line of regulator/rectifiar con 
nectar [page 22-221. (For voltage feedback 
type only! 
ic 
CORRECT 
+ 


hector {page 22-22) 


Check the resistance of the chacging coil at | 


the charging coil line of requlatorirectifier can-_ — INCORRECT 


CORRECT 


Check the resistance of the lighting cail at the 
lighting coi fine of ragulatorractifier 

ipage 22-22}. 
[For regulatarirectifier with AC regulator built 
int 


INCORRECT 


t 


IFor ragulatorirectifier with AC regulator built 
iol 


INCORRECT 
#03 


(Check the resistance of the headlight resistor 
| tpage 22-241, (Foe appropriate models only | 


CORRECT 
rarer Se 
! Disconnect regulator/rectitier from connector 
Test it according to tha specification in the 
Model Specific manual p 
Soeeife manuals 
NORMAL 


| Measure the headlight voltage (page 22-23). | 


[ABNORMAL —®+ Open circuit in wita hemes. 
+ Poorly connected connector, 


[-— INCORRECT—=+ Broken wire hamess. 
+ Bad connector. 
+ Faulty ignition switch 


Check the charging coll of the alternator tpage 
| 22-261. 
1 , ——_ oe 
ABNORMAL NORMAL 


' 
+ Poorly connected alter- 
nator connactor. 


Faulty charging call 


Check the chargingilighting coll of the alter 
nator ipage 22-26). 


i 


ABNORMAL NORMAL 


r 
+ Poorly connected alter- 
nator connector. 


Faulty charging! 
lighting coil 


|— CORRECT—»+ Faulty battery. 


|— INCORRECT —=+ 


Faulty headlight resistor. 


|. ABNORMAL—s+ Feulty regulatorirectitior 


Faulty battery. 
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BATTERIES/CHARGINGI/LIGHTING SYSTEM 


BATTERY DESCRIPTIONS 


‘There are two types of batteries used in Handa motorcycles, scoators and ATVs: the conventivnal battery and the 
Maintenance free battery. 


THE STRUCTURE OF A CONVENTIONAL BATTERY 
TERMINAL 


BREATHER 


ae ELBOW 


FILLER CAP 


NEGATIVE PLATE 


SEPARATOR 
GLASS MAT 
POSITIVE PLATE 


Conventianal Battery: 
This battery conducts electricity when the chemical action 0 
electrolyte (sulphuric acid) takes place betwaen the two plates 
lead peroxide and lsad). The sulfate in the electrolyte com- 
bines with the plate materials, forming lead suiphata (battery 
discharge). By passing an electric current back into the bat- 
tery, the plates revert to lead peroxide and lad (battery 
charget. 


Since the specific gravity af the electrolyte (relative weight of is 
sulphuric acid as compared with an equal volume of water) 
varies, the battary state of charge is determined by measuring 
the eloctrolyte’s specific gravity. 


| awarons 


+ The battery gives off explosive gases; keep sparks, 
flames and cigarettes away. Provide adequate ventila- 
In when charging or using the battaries in an enclosed 

1 space. 

i + The battery contains sulfuric acid (electratyte}. Contact | | © PLATE —1>| 

with skin or eyes may cause severe burns. Wear protec |_| (LEAD PEROXIDE) 

tive clothing and a face shield. 

scvralyte gets on your skin, flush with water. 

jcrrolyta gets in your eyes, flush with water for at _ 

least 15 minutes and cail a physician immediately. 

+ Electrolyte is poisonous. If swallowed, drink large quan- 

38 of water oF milk and follow with milk of magnesia 
or vegetable oil and call a physician 

+_KEEP QUT GF REACH GF CHILDAEN. 


Sa 


© PLATE 
{LEAD) H 


ELECTROLYTE| 


Usa only distilled water in the battery. 
CAUTION 
= Tap water will shorten the service life of the battery. 


cAUTIO! 

+ Avoid filling tha battery above the UPPER LEVEL lin to 

pravent an alactrolyte overflow which could corrode the 
‘engine or nearby parts. 
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When you charge the lead’acid battery, electrolysis breaks the 
water dawn inta its components, hydrogen and oxygen. 
Because of the generation of these gases, you must remave 
the filler plugs while enarging the battery. 


The battery is equipped with a vent, usually routed overboard 
into tube, to rid it of the gases produced during normal use. 


The battery is said to be overcharged when an excess current 
is supplied 10 the battery. When the battery is overcharged. 
volatile gas is emitted from the plates. and electrolyte 
temperature rises. This temperature rise causes more rapid 
loss of water irom the battery electrolyte. This waterless and 
temperature rise will shorten the battery tife. If left unchecked, 
water loss and high temperature will damage the battery 
beyond repair. 


Because the motoreycle battery is constantly subjected to 
charging and discharging cycles, tha weter in the electrolyte is 
boiled off 


‘When the water is boiled off to the paint where the plates 
become exposed, a white crystalline daposit forms. This pro- 
cess is called suffation (lead sulfate) 

‘The white crystalline lead sulfate, unlike the lead sulfate pro- 
uaed by discharging, is difficult to revert to lead peroxide and 
lead, 

‘This causes damage to the battary and shortens the battery 
life. This can occur aat only when the electrolyte level is low 
but also when the battery is discharged for long periods. 
Remember that the slactrolyte level goes down when the 
water in the batrary evaporates. Always add distilled water, 
nat alectralyte. 


BATTERY 
‘CHARGER 


OXYGEN GAS 


NAKED PLATES 
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MAINTENANCE-FREE BATTERY 


‘Tha Maintenance-Free battery is 3 sealed hattery that requires no electrolyte level inspection or periodic refilling 


SAFETY VENT FILTER 


FILLER CAP. 


PLATE 
SEPARATOR 


© PLATE 


Similar in design to the conventional battery. the MF battery produces hydrogen and oxygen gas. However. tha plates are 
designed not to convert to lead completely. (This state of lead is called sponge lead.) 

When the battery is overcharged and the positive plates produce oxygen gas. the negative plates are not completely con- 
verted to lead. There is no hydoragen gas is produced. 

‘The axygen produced from the positive plate reacts with the active material (lead on the negativa plete, and produces water. 
‘Therefore, the water does not need to he addad to MF batteries. 


‘The MF batteries have safety valves; dasigned to open up when excessive gas is produced. The safety valves close end seal 
the battery again when the internal pressure returns to normal. A ceramic filter is placed over the safety valves to prevent any 
intatnal ignition of the gases produced, 


* Electrotyte Is poisonous. 
+ Explosive gas can vent out from a battery when it is overcharged. For this reason, keep sn open flame or lit cigaratta 
away from a battery. 


Use the electrolyte container designated for the specific battery. 


CAUTION 
+The MF battary life depends largely on the proper amount of slectrolyte being added at the start af service, 


NOTE 


[ava nerchanging converonel end Mi bates, They have different chergina components 
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MOTORCYCLES WITHOUT BATTERIES, 


Some motorcycles do not have batteries in their electrical 
systams. These models power electrical component with the 
electricity generated by the alternator, which is regulated by 
an AC regulator. For components using transistors which re- 
quire DC curent, a smail rectifier ICD power unit) is used to 
rectify alternator signals to DC and feed DC current to these 
‘components, 


Voltage seguletor 

To pravide a stable current without using a battery. = high 
power output alternator that feeds sufficient current at low 
engine rpm is utflzed. If the alternator continues supplying cur- 
rent as the engine rpm increases, the excessive current may 
burn out light butbs. 

To prevent this, the AC regulator maintains the output voltage 
of the altemator in the specified rangs 

Some AC regulators have a protection circuit built into the 
alternator regulator circuit to prevent abrupt voltage increases 
on cold engine starts. 


‘The current ganreted fram the alternator flaws directly to the 
loads at voltage levels lower than the regulated voltage valu: 
As the engine rpm incraases, the regulator detects the risa and 
directs current to thyristor, shorting the alternator output to 
ground, When the alternator valtage goes over the specified 
voltage, the regulator cuts off the excess voltage, maintaining 
@ constant voltage output. 


DC voltage unit 

Although most electrical componants receive AC current, 
there are systems such as the engine cil warning system 
which require DC current to operate their transistors and LEDs. 


Therefore, a compact and light weight DC voltage unit 
regulates the AC current to these systems, 


There ate systems and components used specifically for AC: 
alternating flash turn signals, whose front and rear signals 
flash altarnately, and AC horn which use electrical circuits and 
components dasigned for models without batteries. 
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REGULATOR 
WITH PROTECTION CIRCUIT 


VOLTAGE (Vi 


7* UNREGULATED VOLTAGE 


t 
REGULATED VOLTAGE 


“AC REGULATOR 


DE VOLTAGE UNIT 


LED LIGHTING CIRCUIT 


INDICATOR 


er 


| @ 


OIL WARNING 
LIGHT (LED) 


ALTERNATOR: 


SPEED 
SENSOR 


OWL LEVEL SWITCH 


Date of Issue: Sep., 1982 
© HONDA MOTOR CO., LTD. 


22-7 


BATTERIES/CHARGING/LIGHTING SYSTEM 


BATTERY REMOVAL/INSTALLATION 
REMOVAL 
Turn off the ignition switch 


Remove the terminal cover and disconnect the negative (+ 
battery cable first, and then disconnect the positive (+) cable, 


TERMINAL 
COVER. 


POSITIVE =S>—_ NEGATIVE | 
(+) TERMINAL FC} TERMINAL 
Sy 


+ Disconnecting the positive (+1 cable first could cause an 


accidental direct short between tha two terminals when 
‘the tool disconnecting the terminal contacts the frame. 
‘The spark could ignite ar damage the battary. i 


BATTERY 


For conventional batteries, always disconnect the breather 
tube before remaving battery. 


NOTE 


+ Some electrolyte may remain in the breathar tube. 


jctrolyte away from your eyes or skin while 
disconnecting tha battery breether tube. 


INSTALLATION 


Be sure to route the breather tube properly on conventional 
batteries. 


19 @lectrolyte from the 
breather tubo because it can corrode components. 
+ Take care with the breather tube. Pay attention to the 
following point: 
— Connect the breather tubs securely. 
— Follow the caution ibe! and route the tube 
accordingly 
— Avoid banding or squeezing the breather tube. Check 
that tha breather tube has not been bent or squeezed 
by the surrounding components. Failure to replace a 
bent or squeezed breather tube may lead to a pressure 
buildup that can causo the battery to explode. 


Place the battary into the frame. 
Secure the baitery with the battery hokder. 


CAUTION 


damage the battery case. 


To prevent shorting, slways connect the positive (+) cable 
first, 


After installing the battery, coat the terminals with clean 
grease to prevent corrosion. 
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$$ AMMAN TRIES CHARGING /LIGHTING SYSTEM 
BATTERY TESTING/CHARGING 


BEFORE USING THE TESTER: 


+ Place the tester on a clean, flat and leval surface. 

+ Be sure the work area is well ventilated, clear of flammable 
materials, and free from heat, humidity, water or dust. 

+ Always take the battery to the work benchitest ara — con- 
tinually moving of the tester or operation an an uneven sur- 
face may shorten its servic life and reduce sensitivity over 
2 period of time. 


NOTE 


+ Always clear the work area of flammable materials such 
as gasoline, brake fluid, electrolyte, or cloth towels 
when operating tha tester, tha heat generated by the 
tester may cause a fire, 


BATTERY TESTING 


Use the following staps to remove the battery from the 
motorcycle: 

1) Disconnect the negative (-} terminal lead. 

2} Remava the battery holder. 

3] Remove the battery cover (when applicablel. 

41 Disconnect the positive [+} terminal lead. 

5} Remove the battery breather tube (when applicable. 

61 Pull out the battery. 

7) If necessary, clean the battery terminals. 


Securely connect the tester’s positive (+) cable first — then 
connect the negativa (-1 cable. 


NOTE 


+ For accurate test results, be sure the tester’s cables and 
‘clamps are in good working condition and thet a secure 
connection can be made at tha battery. : 


BATTERY 


Set the temparature switch to “HIGH” or “LOW” depending 
on tha ambient temperature. 


HIGH. 
60°F (15°C) of higher 
Low: 


Esccoeeqo| °F 15°C) or tower 
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Push in the appropriate test button far three seconds and read 
‘tha condition of the battery on the meter. 


NOTE 

+ Be sure you've selected the correct test tution that cor- 
responds to the battery baing tested — see the chart 
below. For the first check, D0 NOT charge the battery 
before testing -. tast it in an “as is condition. 


al 


Ed0000050 


[Capacity | —3 Ah 3.5 Ah—5 Ah 5.5 Ah—9 An 


9.5 Ah—15 Ab 


16.5 Ah—30 Ah 


Type YezsuC-1-2 Teale = | ytal-12 | 12N9-4B-1 
YB3LA YeaLaca | yT4L-128 | vesiti-B 
vesLs | yrsi-12 | vas-a-ca 
YB5L-8-Ca | YTSL-128 | YBGA-A 


YBIZAUL)-A 
YBIZA-B 
YB9-8-Ca 
YE1aLAl 
YBISA-A2 


YE1eB-A 
HYBI6A-A 
YTI212 

YTH12-128 
LYTH14-128 | 


YB1SIL-A 
Y5O.N1BL-A 


CAUTION 


+ To avoid damaging the tester, only test batteries with an 
amperage rating of less than 30 Ah. 

+ Tester damage can result from overheating when: 

| — The test button is pushad in for more than three 
seconds. 

— The tester is used without being allowed to cool for at 
least one minute when testing more than one battery. 


= Mara than ten consecutive tests are performed 
without allowing et least a 30-minute cool-down 
period. 


NOTE 

+ Tha result of a test on the metes scale is relative te the 
amp. hour rating of the bettery. ANY BATTERY 
READING IN THE GREEN ZONE IS OK. Batteries should 
only be charged if they register in the YELLOW or RED 


EXAMPLE: Gold Wing batteries (Y50-N18L-A, 18 AMP HOUR) 
using the 16.5—30 amp. haur setting may read in the GREEN 


RED 
1-3, <29 


YELLOW 
ony 


GREEN 
HF, +2, 431 


20ne, but close to the YELLOW (charge) zone. As tong as the 
meter reads in the GREEN zone, the battery is OK, 


co) 


a] _ Cee] 


(eevonn ceeona mt] 
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BATTERY CHARGING 


Bafors Operating The Charger 

+ Be sure the area around the charger is well ventilated. clear 
af flammable materials, and free from heat, humidity, water 
and dust 

+ Clean the battery terminals and position the battery as far 
away from the charger as the leads will permit 

+ Do not placs batteries below the charger — gases from the 
battery may corrode and damage the charger 

+ Do not place batteries an top of the charger. Be sure the air 
vents are not blockad 


‘Always clear the work area of flammable materials such 
1. brake fivid, electrolyte, or cloth towels 
ting the tester, or the heat generated by the 
taster may cause a fire. 


1. Turn the Power Switch to the OFF position. 


2, Set the Battery Amp. Hr, Selector Switch for the size of the 
battery baing charged, 


3. Set the Timer to the position indicated by the Honds Battery 
‘Tester; RED-3, RED-2, or YELLOW-1. If you are charging 3 
New battery. set the switch to the NEW BATT position. 


4, Attach the clamps to the battery terminals — RED to 
Positive, BLACK to Negative. 


Connect the battery cables only when the Pawer Switch is 
OFF, 


Connacting the cables with the Power Switch ON can 
produce a spark which could Ignite or explode the 
battery. 


5, Tutn the Power Switch ta tha ON position, 
6. When the timer reaches the “Trickle” position, the cherg- 
ing cycle is complete. Turn the Power Switch OFF and 


disconnect the clamps 


NOTE 


+ The charges will automatically switch to the Trickle 
mode after the sat charging time has elapsed. 


7, Retest the battery using the Honda Battery Tester and 
recharge if necessary using the above steps. 
NOTE 


+ For accurate test results, lat the battery cool for at least 
| ten minutes or until gassing subsides after charging. * 
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CHARGING SYSTEM DESCRIPTION 


The charging system baswally consists of the following 
‘components. 


REGULATOR: a 
RECTIFIER = BATTERY’ = 


Component name Function 1 
| Reguiatorirectitier ” "+ “Regulates voltage so that it stays within the specified range i 
a + Converts altemating current {AC} to direct current (OC). 
Alternator + _A generator producing current (AC) and which is powered by engine ievolution, 
Battery + Stores regulated DC current. Se - 
ALTERNATOR TYPES STATOR 


‘The atternator consists of a rotor and a stator. 
The rotor consists of a flywheel made up of a series of 
magnets and is usually driven by the crankshaft 

‘The stator consists of a series of soft iron poles arround which 
are wound coils of wire. 

When the engine starts, the rotor rotates with the crankshaft. 
Whan the outer for inner care of the coil passes through the = 
magnetic field, current Is generated. This is called elec- 

tromagnetic induction, and other systems such as the ignition 
and AC lighting systems generates power under the same 
principle. 

In addition, the rotor acts a safely wheel on the crankshaft, 
smoothing out engine pulsating at low engine ram. 


aS. 


Permanent Magnet Type 
This is the most common type of slternator with the stator 
placed inside the ratar. The permanent magnet is assembled 
‘on the inner walls of tha rotor. 

In ganeral, the stator consists of several coils producing power 
for the charging, ignition and lighting systems. 

Current for charging the battery is generated by the charging 
cal 
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Brushless Excited Field Coll Type 

The alternators previously mentioned are located within the 
engine. The alternator is expased autside the engine hecsuseit 
js air cooled. In general, the rotor spead is multiplied by gears 
fr chains connected to the crankshaft. This type is the mast 
powerful among tha triple phase aftermators and is primarily 
used for power on large displacement motorcycles. 

hts structure diffees fundementally from the previous alternator 
in that it does nat utilize a permanent magnet. Instead, the 
field coil magnetizes the ratar and generates power as the 
rotor passes the coil. 


Excited Field Coll Type With Brushes 

This type has a field coil placed inside the rotor 

Current flows through the brushes to the field coll and efec- 
tromagnetically induces the rotor. This generator has a strong 
magnatic forca, large output, and is small and light weight. 


ALTERNATOR FUNCTION 


Single Phase Output Type 

Since this type uses only ona charging coll, the output voltage 
is single phase AC wave. 

The output frequency varies dapanding on the number of 
magnets on the rotor. 


‘The generator in the diagram on the right has two pairs of 
magnets, and its output has two cycles for every rotation of 
the rotor. 


‘The single phase output type has a fow output, and its small 
size is best sulted for engines of small displacement and 2 
small electrical load. 


STATOR 


ROTOR 


iE OATS 
aren. "| | 


Pa 


ALTERNATOR 


{ CHARGING COIL 


SYMBOL 


Date of Iesue: Sep., 1988 
© HONDA MOTOR CO., LTD, 


22-13 


BATTERIES/CHARGING/LIGHTING SYSTEM 


Triple Phase Output Type | TRIPLE PHASE AC WAVE 
‘This type consists of three coils connected to each other. pro- H 


ucing single phase elternating currents independently. The 
‘output of the siternatar is thrsa single phase AC wave forms 
where each is 120° aut af phase with each other. 


eco 


SYMBOL | 


‘The symbol for this alternator has only three coils as in the 
diagram. The actual stator coil consists of several coils con 
acted in series. 

‘The triple phase output type is used in angines of medium to. 
large displacement with large etectrical loads. Depending on 
how the coils are connected, there are two symbols for this, 
type. Servicing is the same for both types. 


Most triple phase autput types are used in electromagnetically 
induced type altemator, which has 3 permanent magnet on the CHARGING COIL 
rotor, The excited field coil type alternator feeds currant to the 
field coil to magnetize the rater which then acts like @ perma- 
nent magnet. The symbol for this type has a field coil slong 
with the charging coil 


FIELD COL 


SYMBOL 


REGULATOR/RECTIFIER 


‘The regulator/rectifier uses semiconductors such as thyristors 
which radiate heat in operation. Thus these components use 
printed circuit boards which are resined onte sn aluminum 
case. The aluminum case has many fins for better heat 
dissipation, 


As tha anging revolutions increase. the output voltage of the 
alternator also increases. The function of the ragulator/rec- 
tifier is to keep this AC output voitege within @ certain range 
and to convert the AC autput voltage to DC voltage — for 
powering various components and charging the battery. 


‘Type of Regulato:/Rectifiers 
Regulatar/ractifiers ara categorized as one of severat types, 
based on its method of regulation and rectification. The chart 
below shows the different types of regulator/rectifiers. 


Rectification method Voltage feedback method Regulation method 
ingle phase Half-wave rectification | _ Internal voltage feedback 


--| SCR shorted 


Triple phase Full wave rectification Battery voltage feedback 


Since the Input weve form is the same as the output wave 
form of the alternator, refer ta the alternator section for the 
‘types of input wave form. 
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gla Phase, Half-Wave Rectifiers 


{Diode rectification method) 
‘This method uses only a diode to convert alternating current to 
direct current. The diode allows current to flow in one direc 
tion only. Thus when a single phase AC waveform flows 
‘through the diode the negative voltage of the waveform is cut 
off and the positive voltage drans slightly. As a result, the out- 
ut consist af the positive half cyctes af the input waveform. 
‘Thus the signal is said to have been rectified: because only halt 
cycles are utilized, this is called hatf-wave rectification. 


Single phase half wave rectifi 
smalt electrical loads. 


nis Used in models with 


The single phase half wave ractifier utilizes two voltage feed- 
back methods. 


{Intomal voltaga regulation method} 

The right circuit is the mast basic regulator citcui 
Tha signal from the charging coil is half-wave rectified through 
diode D1, which is inside the regulatoc/rectifier circuit, and is 
then fed to the battery. 

Voltage is regulated by the voitage regulation circuit and the 
SCR thyristor) 


As the engine rpm {rotation per minute) increases, the output 
of the alternator increases and that output is rectified by diode 
2. This singnal then goes to the zener diede (ZD). Current 
flows in the normal direction of the zener diode but does not 
flow in the reverse direction until a certain amount of voltage is. 
applied in the severse direction. Then this voltage is reached, 
the zener diode abruptly conducts current in the raverse direc 
tion. In this way, if the engine rpm increases and 3 certain 
voltage level is applied to the ZD, current is fed to the gate of 
SCR which then turns ON. 


‘When the SCR tums ON, the output from the alternator is 
shorted to ground through SCR. For this resson, if the ground 
wires of the regulator/rectifier are broken oF peorly connected, 
the battery becomes overcharged 


For alternators with the charging/lighting coll combined 
{charging and lighting systems poward by the seme coil, the 
headlight lighting system affects the performance of battery 
charging. Since the innut of the lighting system is taken from 
the charging coil, if the load of the lighting ceil is not stabie, 
the charging of battery will be unstable, Te prevent this from 
happening, when the headiight are off. the output from the 
charging coil is connected to a resistor equivalent to the im- 
pedancs of the headlights. 

Itis clear from above that if the lighting output linas are broken 
‘or shorted, or if the switch has contact problems, the charging 
system is adversely affected, 
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(Battery) 

‘This mathod is similar fo the method mentioned previously ex- 
cept that the voltage regulation is done after the signal is con- 
verted to DC at the input of the battery. Since this method 
regulates utput voltage of altemator after it is rectified, its 
charging is precisely controlled 


In order to regulate the current going to the headlight, there is 
sometimes @ resistor connected to the ground wire of the 
regulatarirectifier through a switch. Since the charging coil 
powers the headlights os well, the headlight flickers and dims 
when the output of the charging coil is shorted to ground 
through tha SCR. This happens because when the ground wire 
of the regulataritectifier is connected to ground, the rasistance 
AB becomes lass than AC, thus less current is diverted to the 
headlight. In order ta keep cusrent flowing to the headlight 
steadily. aresistor, whose value is greater than resistance bet- 
ween AC, is placed betwaan AD. 


(SCR switching regulation/AC regulator built in type} 
This type is used for models with small displacement engines. 
Unlike the type above, the SCR is used for switching and the 
2D (agnar diode} is used far voltage regulation 


‘The output of the alternator goes to the gate of SCR1 via the 
UC voltage regulator. When the voltage at the cathade of the 
SCR1 is less than the voltage at the gate, it is turned ON and 
thus SCR1 conducts current to the battery. When AC output 
of the altematar changes from the positive te negative, the 
gate voltage of SCR1 becomes zero, hence turning OFF the 
SCR1 and cutting off the negative signal to the battery. 


‘The output voltage Is regulated by the ZD1 and the 2D2 which 
turns ON {and shorts to ground} when the output voltage of 
the charging coil increases beyand a specified value. 


‘The regulator may overcharge the battery If the ground wire is 
broken or if there are poor connections at the tesminals. 
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AC raguiator function: 

‘The AC regulator raguistes the voltage to the headlight. Thus, 
ho resistor is required. When the negative output of the charg. 
ing cail reaches a certain voltage, the AC regulator feeds cur- 
rent ta the gate of SCR2 and turns it ON. The SCR2 is shorted 
and @ negative currant to the coil regulates its output voltage. 


Since the negative output voltage of the charging ceil is not 
used for charging the battery. the AC regulator has no effect 
‘on charging the battery. 


However, since when the negative output af the coil is cut off 
the headlight voltage is also cut off, the AC regulator regulates 
the output voltage to the headlight. 


Single Phase, Full-Wave Rectifiers 

‘This type is used on medium engine displacement medels. 
Compared to the half-wave rectifier, the full-wave rectifier is 
more efficient in using the alternator output for charging the 
battery. 


4m order to convert the AC output of the alternator to DC, the 
diodes are arranged as in the right diagram, inside the 
regulatorirectifier. When the alternator is positive the current 
flows through D1 -* battery D2 —* and when the alternator is. 
negative the current flows through D3 — battery ~ D4 shawn 
by the white arrow and black arraw respectively. 


In this way, the AC output of che alternator is converted to 9 
DC waveform. This circuit is called the full-wave rectifier and 
is distinguished from the half-wave rectifier 


Similar to the single phase half-wave rectifier, the full-wave 
rectifier has a battery voltage feedback method and internat 
voltage feedback method, The circuit at right uses the battery 
voltage feedback method. 
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‘AC Regulator 

Most medium engine displacement motorcycles have indepen. 
dent lighting and charging coils. For these models, the lighting 
coil has its own independant AC regulator. The reguletor 
detects the AC voltage of the lighting coil inside tha 
regulator/rectifier and sharts aut all excessive output. 


‘There are regulators which regulate both positive and negative 
outputs and anes which regulata negative output only. 


Since these regulators have lighting and charging coils that 
operate independently, aven if one of the coils does nat work, 
the other is not affected. 


le Phasa Full-Wave Rectifier 
This type is mainly usad in medium and large engine displac 
ment models. The rectifier is connected directly 10 the three 
phase alternator. This circuit has no lighting coil but instead, 
the battery feeds DC current to the lighting system. 


‘The rectified wavaform of the triple phase AC output is more 
stable than the single phase AC type. 


Triple Phase Full:-Wave Rectifiers With Fleld Coils 

‘This type regulates the alternator output by the current flow- 
ing through the fiald coil. The regulator/rectifier has a voltage 
regulator for the field coil. The voltage regulator detects the 
voltage at the battery and feeds current to the base of tran- 
sistor, turning it ON. When the transistor is ON, the battery 
feeds current through: ignition switch — field cof transistor 
+ ground. The flald coil magnetizes the rotor, and the alter- 
nator generates power. 


‘When tha alternator reaches @ certain voltage, the voltage 
regulater turns off the transistor and cuts off currant to the 
field coll, hence the alternator stons generating power. 
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‘The voltage regulation is perfonned by a high trecuency 
ON:OFF cycle of the alternator. When the DC voltage of the 
output wavetorm is measured by a voltmeter, a value smaller 
than te peak voltage is measured 


A broken wire in the field coil in this type of system will resutt 
in msufficiont charging of alternator. ff the ground wire of the 


field coll wire is shorted to graund (transistor shortedl, the bat- 
tery will be avercharged: 


CHARGING SYSTEM INSPECTION 
LEAK TEST 


‘Tum off the ignition switch, and disconnect the ground (-) 
cable from the battery. 


Connect an ammetes between negative (-) terminal and 
tpround cable. 


With the Ignition switch off, measure the leakage currant, 


NOTE 


+ When measuring current using a testar, set it to a large 
range, and then bring it down the range to an epprapriata 
level. Current flow larger than the range selected may 
blow out the fuse in the tester. 

+ While measuring current, da not turn the ignitian on. A 
sudden surge of current may blow out the fuse in the 
tester 


It current laakaga excaeds the standard value, # shorted circuit, 
is likely to exist. 


Locate the short by disconnecting connections one by one and 
measuring the current. 


CHARGING VOLTAGE INSPECTION 


NOTE 


+ Be sure that the battery is fully charged before parform- 
ing this test. The amount of current flaw may change 
abruptly if not sufficiently charged. : 
— For MF battery; use a battery whose voltage betwean | 

its terminals is greater than 13.0 V. 
| — For conventional battery, use battery whase specific 
gravity is greater than 1.27 (20°C/68 Fi. 

+ When the engine is started using the sterter motor, @ 
large amount of current may flow from the battery tem 
porarity. Use the kick starter to start the engine far 
models equipped with both starter motor and 2 kick 

| starter. 


GROUND CABLE 
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After warming up the engine, replace the battery with 2 fully 
charged uattery 


DVGITAL MULTITESTER aT 


- 


V auMeree 
Connect a mulkester between the batery tema. Saf 
raza] sa 
DIGITAL MULTITESTER 074110020000 ’ Soe 
TERMINALS 
Connect an ammeter between the terminals of the main fuse. a LY 
ie Lane 
7 Ht Ge probes wa connected in reverse onan the 
i tegitered coront Rov ‘dieeson when chagieg and sain ise 
discharging the batery wil ba reversed a» wot’ hate 
tho Model Specie manual fr proper somnaston of he 
multitester. ei 
TORRETTOR 
+ Use an ohmmeter that registers both positive and RECONNECT FUSE 


negative currant flow. An ammetar which registers in 
only one direction will measure OA for discharging.” 


NOTE 


+ Be careful not to shart any wires 

+ Although the current could be measured when the am- 
meter is connected between the battery positive ter- 
minal and the positive cable, a sudden surge of current 

| to the starter motor could damage the ammeter. Always 

use the kick starter ta start the engine. 

+ Always tum the ignition off when conducting the test. 
Disconnecting the ammeter or wires when current is 
flowing may damage the ammeter. 


For models with no 
tachometer. 


tachometer, connect an engine 


‘Tum the headlight ON {Hi beam) and start the engine. 
Gradually increase the engine speed and measure the charging 
voltage at the specified cpm. 


NOTE 


+ If the charging currant and voltage measurements are | 
normal when the battery is replaced with 2 new battery. 
itis likely that the original battery's effective life span | 

| has passed. i 
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BATTERIES/CHARGING/LIGHTING SYSTEM 


For the fallawing conditions, the problem is mast likely related 
to the charging system. Follow the steps in the trouble- 
shooting chart 


@ Charging voltage fails to increase beyond battery termninat 
voltaga and charging current is in the discharging direction. 

@ Both charging voltage and current greatly exceed the stan- 
dard value. 


For conditians other than the ones mentioned above, the pro- 

blem is most likely associated with an area other than the 

charging system, conduct the following inspection and follow 

the troubleshooting chart. 

@ Standard charging voltage/current is reached when the 
engine nm exceeds the specified rpm. 

+ Exegssive electric load due to tha use af light bulbs beyond 
the specified rating, 

+ Tha caplacement battery Is old or underrated. 

® Charging vattage normal but charging current abnormal 

+ Tha replacement battery is old os underrated. 

+ The battery used was undercharged or overcharged. 

+ Blown aut ammeter fuse 

+ Incorrect connection of ammster. 

& Charging current r.ormal but charging voltage abnormat 

+ Blown out voltmeter fuse. {Check for faulty fuse by 0 2 
adjustment) 


REGULATOR/RECTIFIER INSPECTION REGULATORRECTIFIER 


Service accarding to the twoubleshaoting chart 

Since the regulatarirectifier is an electrical component using 
semiconductor devices, the component itself is not serviced. 
Instead, the connector on the regulator/rectifier is checked. 


Inspect the regulator/rectifier at the terminals of each 
connector. 


4 
REGULATOR/RECTIFIER CONNECTOR 
(WIRE HARNESS SIDE) 


REGULATOR/RECTIFICR CONNECTOR 
(WIRE HARNESS SIDE) 


REGULATOR‘RECTIFIER: 


"5 J 
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BATTERIES/CHARGING/LIGHTING SYSTEM 


a 


Items (wire colors) 


Inspection 


Battery wireired!white or red) 


‘Chock thot there fe volage batweon battery ne (7 ana ground Tne 


refer to Mode! Specific manuall 


Ground wire tgreen} Check continuity between ground and frame. 
Voltage detection lina (black) ‘Check that there is battery voltage between voltage detection line (+) and 
external voltage detection typet ‘ground wire when the ignition is ON. z 

Charging coil wire ‘Check thet the resistance of the coil is within the specified range. 


Chargingllighting coil wire 


Check that the resistance of the c: 


is within the specified range. (Bacausa 
{refer to Model Spacific manuali the lighting system effects the resistence value, follow the stens below.) 


For the charging!lighting coil icharging and lighting shared by 
a single coil}, disconnect the output cannector when measur 
ing rasistance, The headlight resistance will be includad in the 
ahmmeter measurement it the connector is nat disconnected. 
(the headlight connecter is connected, the measured 
resistance will be smaller, because the resistance of the 
headlight is connected in parallet.) 


+ For lighting systams whose headlight connector is con- 
ected ta a resistor when the headlight is turned OFF, sither 
disconnect the handlebar switch connector er disconnect 
the lighting output line of the alternator. (Refer to diagram 
at right.) 


+ For lighting systems that have 2 headlight ON and OFF 
Switch, just tum off the headlight switch. [Refer to diagram. 
at right. 


+ Disconnect the auto-bystarter connector if applicable. ‘See 
diagram at right.) 


If there is an abnormality in the diagnosis above, check the 
following: 

+ Battery wire -> Broken wire harness irepair or replaced 
+ Ground wire ~ Broken wire harness ‘repair ar replace 
+ Charging coll wire (charging/lighting coil wira? 

Check the charging coll (charging/lighting 

coil) of the alternatar 

Wf the resistance value of the altamstor is normal (ie the 
resistance vaiue measured by the above methad is different 
from the alternator resistance), check for a brakan or shorted 
wire harness between the regulator/rectifier and alternator or 
for poor connection at altematar connecter. 
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OHMMETER 


HEADLIGHT 


SWITCH N 


HEADUGHT®} 


CONNECTOR 
(Disconnected) 


REGULATOR/RECTIFIER 
CONNECTOR 


RESISTOR — CHARGING*UIGHTING COIL 


HEADLIGHT 
SWITCH (OFFI 


‘CONNECTOR, 


BYSTARTER 
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BATTERIES/CHARGING/LIGHTING SYSTEM 


UNIT INSPECTION RECTIFIER, 

Provided that all inspections on the wire harass side are nor- 
mal and there are no loose connections at the regulatorirec- 
tifier connecter, inspect the regulatorirectifies unit by measur j 
ing the resistance between the terminals. (Refer to Model | 
Specific manual for specific data.) 


NOTE 


+ Resistance value will not be accurate if the probes tauch 
‘your fingars. 
| + Use the following recommended multitester 
+ Using another manufacturer's equipment may nat allow 
you to obtain the specified values. This is due ta the 
| characteristic of semiconductors, which have different 
rasistance values depending on the applied voltage. 


‘SPECIFIC MULTITESTER: 
— 074110020000 {KOWA Digital type} 
— KS—AHM—32—003 (KOWA Digital type: USA only) 
= 073080020001 {SANWA Analogue type) 
— TH—5H (KOWA Analogue type} 

+ Select the following range. 
SANWA Taster: k@ 
KOWA Taster: x 1002 


1 «An old, weak multitester battery could cause inaccurate j 
raadings. Check the battery if the multitester registers 
incorrectly. 

+ When using the Kowa multitestar, ramember that all 
readings should be multiplied by 100. 


Replace the regulator/rectifier unit if the resistance value be- 
‘tween the terminals is abnormal 


HEADLIGHT VOLTAGE INSPECTION 


Roguintor/Rectifier With Built-in AC Regulator: 
For a regulator/rectifier with built-in AC regulator, measure 
the headlight lighting voltage. 


CAUTION 
* Failure to measure the headlight voltage may lead to | 
electrical damage of lighting components. P HEADLIGHT 


{f the model is not equipped with a tachameter, connect sn 
engine tachometer. 


Remove tha headlight and start the engine. 

‘Turn the headlight on Hi-beam. 

With the headlight wires still consected, measure the 
headlight lighting voltage between the terminals connected ta 


blue (+ and grean {-} wires. 


Gradually increase the engine speed and read the voltage at 
the specilied rpm, 


Refer to Madel Specific manual for service data 
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BATTERIES/CHARGING/LIGHTING SYSTEM. 


Select the AC range on your muhttester. [AC current flows to 
the headlight. 

Use the specified multitester. The measured headlight- 
regulated voitage may vary depending on the multitester used 
because af the characteristics of the output waveform. 


SPECIFIC MULTITESTER: 

— 074110020000 (KOWA Digital type} 

— KS—AHM— 32-003 (KOWA Digital tyne: USA only) 
— 973080020001 ISANWA Analogue type} 

— TH—6H IKOWA Analogue typel 


Resistor Inspection 
For modets with headlight resistor or an auto bystarter, 
measure the resistance of the resistor. 


AC Regulator Typ: 


RESISTOR 
NOTE 


+ This saction explains tha inspection procedures for 
models which have an independent lighting coil power- 
ing the headlight systern. 

+ For models with combined lighting and charging coil, 
refer to the regulatorirectifier inspection section. 


HEADLIGHT WIRES. 


For models not equipped with tachameter, connect e 
tachometer 


Remove the headlight as shewmn, start the engine, and switch 
‘the headlight on Hi-beam. 


With the hesdlight wires connected, measure the headlight 
lighting valage between the blue f+) and grean (~) wire 
terminals. 


Increase the engine speed gradually and read the voltage at the 
specified engine rpm. Refer to the Madel Specific manus! for 
service data. 


Select the AC range on your multitester. (AC current flows to 
the headlight) 

Use the specified multitester. The measured headlight- 
regulated voltage may vary depending on the multitester used 
because of the characteristics of the output waveform. 


‘SPECIFIC MULTITESTER: 

— 074110020000 (KOWA Digital type} 

— KS—AHM—32— 003 {KOWA Digital type: USA only} 
— 97308—0020001 iSANWA Analogue type} 

— TH—5H {KOWA Analogue type] 
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+ If the headlight lighting voltage is abnormally high, check 
the alternator connector and the alternator unit. 
It there is no headlight lighting voltage, check the following 
areas, 
+ Loose of poor cantact at 2 connection in the lighting 
lreuit 
+ Continuity test for dimmer switch 
+ AC regulator 
+ Lighting coil in the alternator. 


AC REGULATOR INSPECTION 


Alter checking that tha connectors have no leose or poor con 
nections, inspect the alternator unit by measuring the 
resistance between the terminals, (Refer to the Model Specific 
manual for service data.| 


NOTE 


+ Resistance value will not be accurate if the probes touch 
your fingers 

+ Use tha follawing recommended multitester. 

+ Using another manufacturer's equipment may not allow 
you to abtain the specified values. This is due to the 
characteristic of semiconductors, which have different 
resistance values depending on the applied voltage, 


| specific muttiresTeR: 
— 074110020000 (KOWA Digitat type} : 

— KS—AHM—32—003 {KOWA Digital type: USA only} 
— 07308--0020001 {SANWA Analogue type) 
— TH—5H (KOWA Analogue type! 

+ Select the following range. 
SANWA Tester: k2 
KOWA Testor: x 1002 

+ An old, weak multitester battery could cause inaccurate 
readings. Check the battery if the multitester ragisters 
incorrectly. 

+ When using the Kowa muttitester, remember that att 
readings should be multiplied by 100, 


If the resistanca between the terminals is out of standard 
value, replace the segulator with 3 new one, 


BATTERIES/CHARGING/LIGHTING SYSTEM 


AC REGULATOR 
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BATTERIES/CHARGING/LIGHTING SYSTEM. 


ALTERNATOR 


CHARGING (CHARGING/LIGHTING) COIL 
INSPECTION 


NOTE 
[" It is not necessary to remove the altemator from the | 


Disconnect the aiternater connector and check continuity be- 
tween the wires. 


{A} For single phase calls whose end is grounded, measure the 
resistance between output line and ground. (If the 
‘measurad value is not correct, check the continuity be- 
tween stator ground wire and ground, and between 
ground wire of alternator cover and ground.t 


48) 


For coils with two output lines, measure resistance be- 
‘twean tha twa lines. Check that there is na continuity bet- 
ween engine ground and the output lins. 


{C] For single phase, combined chargingilighting coils, 
measure the resistance at the charging output line and at 
lighting output line. 

{DI Far thrae phase calls, measure resistance between each 
‘output line, and check that there is no continuity between 
each output line and ground. 


If tha resistanca values are much targer (=) than the specified 
value, replace the stator. 


ff measurements are only slightly off the specified value, the 
stator may nat need to be replacad. 


Check other areas and decide if replacement is required. 
STATOR REMOVAL 
Remove sltemator cover. Watch for ail spilling out. 


Hold the flywheel rotor with a holder and remove rotor bolt. 


UNIVERSAL HOLDER 
ROTOR HOLDER 


07725—0030000 or 
97725—0040000 


CAUTION 
+ Choose the corract holder. Using the wrong tool may | 


damage components. Refer to the Model Specific 
manual for the correct holder, 
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Insert flywheel puller into the rotor and remove the rotor. 


FLYWHEEL PULLER 
ROTOR PULLER 


07733—0010000 or 
97733—0020001 


To remove the rotor, screw in the attachment, hold it securely 
with a wrench, and then screw in the puller shaft. 


CAUTION 


BATTERIES/CHARGING/UIGHTING SYSTEM 


ATTACHMENT 


+ Strong hammering on the puller shaft may damage the 
rotor. 

+ Always use a holder and a puller to remove the rotor. Do 
ot try £0 ramove the rotor by hammering directly on it. 
‘The crankshaft of components could be damaged. | 


Remove the woadruft key with care not to fose it 


STATOR REMOVAL 

Disconnect the slternatar connector. 

Remove tha bolt or screw on the alternator cover or engine. 
Famove the stator. 


Stator bolts are often secured with locking agents. For this 
reason, use an impact driver 


WOODRUFF KEY 


ca 


® 


CRANKSHAFT 


STATOR BGLTS 


STATOR 


Date of Issue: Sep.. 1988 
© HONDA MOTOR CO., LTD. 
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STATOR INSTALLATION 


Note the direction af stator, and install the stator on the 
crankcase. 

Apply a lacking agent to the bolt (er screw) threads and 
tightan it to the specified torque. 


CAUTION 


«  {f the stator bolt becomes loose. it may come into con- | 
tact with the rotor and cause damage. 


Route the stator wire correctly on the crankcase caver, 

NOTE 

+ Route tha stator wire so that it does nat come inte con _ 
tact with the roter. 

+ If there is a wire clamp or clip. secure the wire with it. | 


+ Apply sealant to the grommet groove to prevant cil or | 
weter leakage 


ROTOR INSTALLATION 
Clean the taperad portion of the crankshaft. 


If the rotor is installed with dust ar dirt on the taper, the taper 
‘will not make secure contact with the rotor and there will be 
oxcessive forea on the woodruff key. 


Insert the woodruff key into the key groave in the crankshaft. 


Set the rotor groove to the woodruff key and install the rotor 
on the crankshaft. 


Tighten the rotor bolt jor nut} with your fingers. 


CAUTION 
+ Before installing the rotos, check that no nuts or bolts are 
magnatically attached to the rotor. Installing the rotor 
with anything attached to it could damage the stator 
call 


Hold tha flywheal rotor with a holder and tighten the bolt (nut) 
to the specified torque. 


STATOR 


STATOR 


WOODRUFF KEY 


TAPER 
CRANKSHAFT 


HOLDER (Use the same holder used 
te remove rotor bolt) 
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BATTERIES/CHARGING/LIGHTING SYSTEM 


Bofore bolting on the crankcase cover, check that the wires 
are not pinched. 


Install the crankcase cover onto the engine. 


CAUTION 


+ Use tha crankcase (white metallic) ground bot te ensure 
continuity between the engine and crankcase cover. {All 
other crankease bolts are black.} The white bolt must be 
grounded properly to allow the elactrical system ta: 


NOTE 


+ For reassembly, install the white metalic Bott in the case 
hole with the unpsintad seating surface 


"Wire should not be pinched 


WHITE METALLIC BOLT. 
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23. IGNITION SYSTEMS 


SERVICE INFORMATION 23-1 IGNITION TIMING 23-11 
TROUBLESHOOTING 23-1 IGNITION COIL 23-12 
SYSTEM DESCRIPTIONS 23-4  CDISYSTEM 23-13 
SPARK PLUG 23-9 — TRANSISTORIZED IGNITION SYSTEM 23-16 
SPARK TEST 23-10 


SERVICE INFORMATION 


GENERAL 


Follow the stens described in the troubleshooting flow chart when servicing the ignition system. 

‘# The CDI unit and transistorized ignition system use an electrically controlled ignition timing system. 
No adjustments can be made te the ignition timing. 

‘© For multi-eylinder engines. a rough diagnosis can be made by idantifying the cylinder whase spark timing is incorrect. 

® The CDI unit and the transistarized unit may be damaged if dropped. Also, if the connector is disconnected when current is 
flowing, the excessive voltage may demage the unit. Always turn off the ignition switch before servicing, 

© A faulty ignition system is often related to poorly connected connectors. Check thase connections before proceeding, 

* Far models with an electric starter. make sure the battery is adequately charged. Using the starter motor with a weak bet 
tery results in a slower engine cranking speed as well as a weak spark at the spark plugs. 

© Use spark plugs af the correct heat range. Using spark plugs with an incorrect heat range can damage the engine. 
Refer to chapter 2 for servicing spark plugs 


TROUBLESHOOTING 


‘The diagnostic stops presented here are general methods of troubleshooting the CDI and transistorized units. 


The steps and methods used in diagnosing may differ depending on each model. Refer to the Model Specific service manual 
for details concerning the ignition system 


No spask at spark plugs. (CDI unit] 


Replace with known goad spark plugs. conduct 
the spark plug test 


SPARK —— - Foutty plugs. 


i 
NO SPARK 


Check for poorly connected or loose spark plug 
wires. If loose, screw spark plug cap securely in- + 
ta the spark plug wire 


NO SPARK 
“Check for loose oF poorly connected CDI unit 
Correct it and conduct the spark plug test again. | 


SPARK —© + Loose wires. 


| SPARK-—- « Poorly connected CDI unit connector. 


NO SPARK 


! 


cont'd 
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conc'd 


Disconnect CDI unit connector and check 
related circuit at the connector 
Measure rasistance of the secondary coil (see 


1 NORMAL» Check the CDI unit performance with “FULL 
TRICDI" tester (except USA. 


page 23-131 . cL isneept SA 


mews: NORMAL ABNORMAL 
hae Dest a Lat \ + Fautty £1 unit 
Check componente inaividualy é 
Compare results with the measured value Check ignition coll using “FULL-TR'CD1” tester 
above (except USA) 

i T 

NORMAL [If measurements differ} ARHORMAL NO SPARK 
[Same measure- 
+ Pootly connected component connector. mentsi + Faulty «shorted ignition col 
{Broken wite harness between unit and + 
component. + Faulty related components. 


No spark at all plugs. (Faulty Input system) <Transistorized ignition system> 


If there is no spark at all plugs, the problem could be at the input of the ignition system Ipulse generator, power supply circuit 
of the unit, spark unit. 


arte eee 
Check for loose or poorly cannected spark unit 
connector. cate ’ ‘ABNORMAL —*+ Poorly connected connector. 


Bonmapter 
NORMAL 
+ 


Check if battery voltage is measured between 
input line {for the battery] and ground wire of the 
‘spark unit with the ignition switch ON and the 
engine stop switch at RUN. 

eeaine stop switch et AUN 


BATTERY VOLTAGE MEASURED 


JNO VOLTAGE—»+ Faulty ignition switch or engine stop switch, 
+ Broken wire harness 


"Measure pulse generator resistence at the con. + ABNORMAL —»[ Check the pulse generator Isee page 23-16) 
$ nectar. == i 


rh NORMAL ABNORMAL 
NORMAL 


as 


+ Faulty pulse 


Mcheck the spark unit using “FULL-TRICOI™ generator. 
tester {except USA) + Loose of poorty connected connectors, 
i a) Ni nr + Broken wire hetween pulse generator and unit 


ABNORMAL 


+ Faulty spark unit. 
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‘No spark at either ignition group. <Multi-cylinder wansistorized ignition system> 

+ Hfthere is no spark at elthar group, the problem is suspected in the primary coit side of the ignition system. t.e. ignition coil 
wait and ignition coil circuit.). Howaver for models with sevarat spark units where each fires its own group, faulty input 
‘components are suspected. Check input components described on the previous page. 

+ Ignition group is determined by the type af engine. Refer to Model Specific manual for details. 


“act ak les Re Good Wit Disconmect ignition col end check the call see 
‘conduct spark test the Good Ignition com sparc | Dsconnect 
Sep ge 2912), 


ee, 
Pee NORMAL ASNgAMAL 
t 
[Mo spark at ether group) + Poorly cbntact of |» Fauty nition col 
peimaty ea wi 
Taman inionging. out oF 
Wessun resstanoe of telgnon mary cat | ec wie 
[ the spark unt sonnestor 
spate commenter. __JS'YatuE = Brokon mite betweun inion cel and unit 
NORMAL 
+ a —— a 
Fe Slave Nici joes cehruatonce cathe | OUT OF | Measure the resistance of the pulse generator 
Meniursfovitence ofthe ire anereterst the | Tanmasss'—ol imnatiaay tice page Jeter 
[sparky pattie | Copine it arus gue 


[ 
NORMAL ABNORMAL 


+ Loose of poorly con + Feutty buse 
NORMAL rected connectors. generator 
+ Broken wie be- 
een pulse 
generator and unit 


' 
Check performance of spark unit with “FULL- 
TRICDI” tester (except U.S.A.) (see page ;—ABNORMAL—e= Faulty spark unit. 


2307 | 


Na spark at one plug. {Trouble in secondary cail side} <Mubti-cyfinder transistori ion systom> 

+ For models with independent coils for each cylinder, the problem is suspectad on the primary ¢uil side. Refer to the above 
flow chart. {No spark at either ignition group) 

+ For double ignition coil {one coil igniting two spark plugs), faulty spark plug is most tikely. 


Replace (suspected bad park plugs) with 
known good spark plugs, conduct spark plug | ——-SPARK——®- Original spark plug no good. 
rest. 


NO SPARK 


Put the spark plug cap on and measure 
resistance of ignition secondary coil 


NORMAL—e[ Conduct spark test on good ignition colt 


isee page 23-12t pete ea ow 
a Sg ae ee ee SPARK 
OUT OF STANDARD VALUE 

Remove the spark plug cap or spark plug wire, OUT OF 
and measure the resistance of the ignition -—STANDARD—*- Faulty ignition coi 
sacondary coil VALUE 

gery 1 : 

NORMAL 


+ 
+ Poor contact of spark'plug wire 
+ Faulty spark plug wire or faulty spark plug cap 
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SYSTEM DESCRIPTIONS 


Most matorcycles use electrically controlled ignition systems. These ignition systems can be divided into two types, depen: 
ding an haw they operate. 

Namaly, thera is the CDI and the transistorized type. Althaugh their function is the seme, the way they operate is different. In 
order to service these systems, one neads ta undarstand their basic operation. Since both control their ignition-system cam: 
ponents electrically, there is no mechanical wear. and periodic maintenance and adjustment is unnecessary. 


col 


‘The term CDI is on abbreviation for “Capacitive Discharge Ignition." The CDI produces quick and stable secondary veltaga 
and is resistant to spark plug fouling. It is alsa designee to increase its secondary voltage as rpm inctaases. The CDI is used 
mainly on small engine displacement modets. 


Operating Pincites Say CRTONENENE STOP SmaTER 
‘An tig aterncey reno tii cect bed ithe ot a iooe” “cavaciren: 
nou fnatercoll ThiseurenriAcris fedmecoruntwnn | Lod 

avetiage of 100400 vats. This AC euro iehall-wrave ree SRS F  oninow con 


unit, he elle 
fe 7 ale) + 
When the engine is turned off, the current induced by the ex-_| | ie] e + 
cotunir THYRISTOR 4 
{he trigger circuit which, in turn, fads current to the gate of il 
See » | 
©) LI | 
eveTly 
PULSE GENERATOR Con tgnemion | 
Current COL ¥ 
When the SCR is turned ON, tha capacitor discharges current SPARK PLUG WIRE 


SPARK PLUG 
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IGNITION SYSTEMS 


Principle of Ignition Timing Advance 


Another functian of the electrically controllad ignition system is that the ignitian timing advance (or retardl is contenlied elas. 
tically. This systam requires no mechanical advance and has no mechanical wear. The overall design eliminates periodic ad. 
justments and maintenance 


This section explains the operating principles of the ignition timing advanve, The ignition timing retard system operatas under 
the same principles: 


‘The trigger circuit consists of 2 wave A and wave B generating circuit which converts the output from the pulse generator to 
wave forms A and B, and an ignition timing selector circuit. 


CDI UNIT 
\ DIODE CAPACITOR 
EXCITER H 
con $ IGNITION COIL 
PULSE IGNITION TIMING 
GENERATOR DETERMINATION + 
GATE CIRCUIT circu 


‘The pulse generator produces positive and negative vohage 
pulsas when the rotor reluctor crosses the generator. 


ROTOR PULSE GENERATOR 


ta|| @al| @o 


OUTPUT PULSE OF PULSE GENERATOR 
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‘The output from the pulse generator is converted inta basic 
waves A and & 


Basic wave A is unaffected by engine speed and remains 
constant. 


Basic wave B changes its gradient as the engme spaad in- 
‘reases as shown in the right graph 


‘The ignition timing determination circuit sends current to the 
gate of SCR when a negative voltage pulse trom the pulse 
generator is input to the determination circuit or when the 
wave A becomes greater then wave B. The current to the gate 
‘of SCR tums on the SCA and ignites the spark. 


Since wave A remains constant and wave B changes its 
waveform, as the engine rotation increases, wave B becomes 
smaller than wave A_ As the engine speed increases, the tim- 
ing at which wave A becomes greater than wave B advances. 
When the engine speed increases above N4, ignition timing no 
longer advances because basic wave A is not inclined. 


AtNI, wave Bis larger than wave A and thus ignition timing is 
determined by tha negative voltage pulse from the pulse 
generator 
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PULSE GENERATOR OUTPUT 1 


1GNMON THING 
DETERMNATION 
(CaRCUT OUTPUT, 


Lice 


‘SCR GATE INPUT 
IGNITION TIMBNG| 


ANGLE 


T1113 Ts 
CRANKSHAFT| 


35° 
(sT0C) 


4 
10° 
wero) 
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Dc-col 


‘The DC-CDI ignitian system is basically 3 CDI system except that the battery ig used for the source. The DC CDI contol unit 
includes a DC-DC convartet which amplifies the battery voltage to about 220 V, whioh is then stored in the capacitar. Except 
for the DC-DC converter, the DC-CDI contrat unit is identical to the CDI unit. Compsred to conventional exciter coil-powered 
COI, the DC-CDI provides greater snark anergy at low rpm since the power source is stable battery energy, 


cot UNIT IGNITION com. 
r CAPACITOR! 
| [eee pie 
1 CONVERTER, J } 
| | [Silz SPARK 
revaston| [IIE Sra 
RiGcER | 
BATTERY 
= 3 I | 
PULSE 7 7 y 
GENERATOR 
TRANSISTORIZED IGNITION SYSTEM PULSE IGNITION. ENGINE STOP 
GENERATOR COIL, SWITCH 
The transatoized ignition aystem also utizes the beter, but 
iz lgnton operation works Siferensiy. 
Since tho duration of tme tha spark UG fires is longer than 
that of the CDI, a larger ignition system is well sured for large ieengioy, 


displacement engines. 


ouroe { 


sank TRANSISTOR 


7 t fens | 
UNIT ~ i 
Operating Principles 


‘The battery feeds current to the ignition primary coil vie the ig- PRIMARY COIL 
nition switch and engine stop switch when the transister in- CURRENT 

side the spark unit is turned ON. This current is tumed off 
when the transistor is OFF. 


‘When the engine is turned on, the pulse signal fram the pulsa 
generator is fed to the ignition timing control circuit. The igni- 
tion timing control circuit determines the ignition timing based 
‘on the pulse signal and sends current to the base of transistor. 


After current pulse flows through the primary coll, the tran- 
sistor is turnad OFF and current is cut off to the coll. At that 
moment, an induced voltage on the secondary coil ignitas the 
spark plugs, i 
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As the engine speed increases. the duration of current flow I 
through the primary coil becomes shorter and thus the second- TEAMS ba Li 

ary coll voltage dogs not ge high enough. For this reason, the I 
ignition timing eentrol circuit contrals the duration of current ! 


flow through the ignitian primary coil. IGNITION PRIMARY Ty 
COIL VOLTAGE 


| 
IGNITION SECONDARY I \»—— 


‘COIL VOLTAGE 


SPARK 


DIGITALLY CONTROLLED TRANSISTORIZED IGNITION SYSTEM 


This system digitally controls the ignition timing by a microcomputer inside the spark unit and calculates the ideal ignition tim- 
ing at all engine spaeds. It also has a fail-safe machanism which cuts off power to the ignition coil in case the ignition timing 
becomes abnormal 


‘The control unit consists of a distributor, a signal receiver, which processes the pulse signals from the pulse generator, and a 
microcomputer which has a memory and an arithmetic unit. 


The pulse generator rotor has reluctors which are irregularlly spaced. When these reluctors move past tha generator, pulses 
ara fed to the spark unit. The number of reluctors and tha angle between each reluctor differ depending on the number of 
cylinders and their arrangement. The circuit below ig the ignition system of a 90° V-type 2 cylinder engine. 


DAs the engine starts, a pulse signal from the pulse generator is sent to the spark unit. 

@ The signal receiver converts the pulse signal to a digital signel and it is fed to the microcomputer. 

@ As the microcomputer receives the digital signal. it processes signals contsining information on the crankshaft angle and 
angine speed: The microcomputer then reads the information on ignition timing, which is besed on the engine speed, from 
its memory, and determines the ignition timing. Then. the microcomputer sends currant to the base 

@ As the current from the microcomputer flows to the base of transistor, the transistor is turned ON, and ignites the spark 
plug, identical to the transistotized ignition system. 


ENGINE 
PULSE GENERATOR STOP eames IGNITION SWITCH 


7 a 
| 


BATTERY = 


SIGNAL 
RECEIVER 


IGNITION 
col 


PULSE 


PULSE aa SPARK PLUG 


! 
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IGNITION SYSTEMS 


SPARK PLUG 


Due to the high voltage generated at the ignition coil, sparks 
jump actoss the center elactrade and side electrade of the 
spark plug and ignite the fuel mixtura in tha combustion 
chamber, 


Use spark plugs of the proper size and heat range appropriate 
far the engine, or the engine will not perform to its full poten- 
tial and damage to the engine may occur. 


Spark plug heat range 
As the spark plug is constantly exposed to the engine combus- 
tion gas, it is necessary to dissipate hest in order to keep tha 
spark plug at a certain temperature at which carbon deposits 
are burned off 
‘The capacity of dissipating the heat is called “heating value” 
for the heat range. 
It is Important to install the spark plug of the proper heating 
value, because the combustion gas temperature varies accord 
ing to the engine type and deiving conditions, 
+ Hot type ..... Heat is dissipated slowly. 
+ Cold type ..... Heat is dissipated quickly. 
+ Heating value is indicated by a number; 

‘Smaller number ..... Hotter type 

Larger number ...... Colder type 


If an improper cold type spark plug is installed, the sparks do 
not jump across the electrades as easily or it may contaminate 
the plug with oil/gasoline 

If an improper het type is installed, it causes overheating or 
preignition and may result in maltad elactrades and/or a hele in 
‘the piston. 

Optional spark plugs are often listed for the Honda 
motorcycles. 

Replace the plug with the optional one whenever the heating 
value of the original plug does not comply with the driving 
conditions. 


‘There are several types of spark plugs, grouped according to 
the heating value, thread diameter and construction, as shawn 
below. 


Heat dissipation 


<Spark plugs of each heating value, or heat range, 
based on heat dissipation> 
= 


a 


HOT TYPE +» cop Type 


Heat range of hot type and cold type 


y 

g Seli-cleaning 
2 % zone 

2 Ficonan F 

= TERS. costes hetranae 

a —_— 

$ 


Driving speed tkrvh) 


NGK plug 
7 Pecan pci) eihansest Ete [RE Secatias | [ie then [iaotnse [E iam |r tucimpunced | Sian 
 Bawitor spk loa] & ‘ace 2 2m | 20 L Special Poa mm une 
13 Co pat Soe vecvoce 37 reat rest 5 ooucowoe | Scatescho me 
| | ee an | ev? 
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IGNITION SYSTEMS 


ee 


SPARK TEST 


Remove spark plugs fram the eylinder head and connect spark 
plugs to the plug caps. 


Ground the spark plug to the cylinder head and turn the igni- 
tion ON. Check if 2 good spark occurs while cranking the 
engine with the starter 


Ahiigh voltage spark will appear at the gap ef the spark plug. 


Avoid touching the spark plug to pravent electric shock. 


SPARK PLUG 


i 


For multi-cylinder engines, remove spark plug from each 
cylinder. 

For some models with the CDI system, there is a circuit within 
the CDI unit dasigned to turns off the spark at law cranking 
speeds ibslow 200—500 rpmt. In this case, Jeave the spark 
plug in the cylinder head and try the spark test with known 
good spark plug. 

Some CDI units are designed to turn off the spark when tha 
transmission is at neuteal oF reverse position. 


If the plug fires, the spark plug is good, 
Note that the plug is mote difficult to fire in danse air than in 
normal atmospheric conditions. 

Thus, even though spark occurs under normal atmospheri 
conditions, it may sot occur in the compressed cylinder 
envieconment, 


For this reason, you should check that the secondary coil has 
sufficient voltaga by following the procedure that follows. 
Attach a spark plug adaptor. Ground the black wite to the 
engine and conduct the spark plug test. 

Hf there is 8 spark across the gap in the adaptor, the ignition 
coil is good. 


SPARK ADAPTOR 070K -0010100 


(Except USA} 


If spark occurs across the spark plug gap, but no sperk occurs 
with the adaptar on, the secondary coil voitage is insufficient. 
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IGNITION SYSTEMS 


IGNITION TIMING 1 


Warm up tha engine, 


Connect timing light to the spark plug wire. 


For models with no tachometer, connect an engine 


tachometer. 
‘and engine 
TIMING LIGHT 


Remove the timing hole cap from the engine {Refer ta the 


Nore 


* Read the instructions for timing light 
tachometer before operating 


Model Specific manuel for position of eap) 
Start the angine and check if the following results are INDEX MARK FF MARK ADVANCE MARKS: 
obtained, \ 
= 

+ If the F mark on the rotor is aligned with the index mark on 

the case at the correct idling speed, then the timing is. | F MARK 

correct 
+ lnetave ene sped by rotating the stop srow on te Gece anbanees pu ADuANCE 


Check if the F mark begins to move when the engine speed GRE TOREY IGOR RETARD) 


reaches the advance (or retard} start spm. 

However, this check cannot be done on models with aterge 
ignition timing variation. 

+ At full advance/retard rpm, the ignition timing is correct if 
the index mark ig between the two advance/retard marks. 
However, because models with large ignition timing varia- 
tion cannot be checked this way, thar are no ad- 
vance/retard marks on the rotor for these models. 


NOTE 


For models with no advance (or retard] mark, check only 
tha F mark position, 
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Depending on the kind of timing light used when checking the 
ignitin timing, an abnormal advence timing could be 
observed. 


‘This is because the spark plug wire being measured is not 
recalving a negative pulse. Mast timing lights are designed ta 
receive negative pulses. 


If the spark plug wire being measured is receiving positive 
pulses, the input of the timing light will be receiving the aiter- 
nated portion of the waveform. 

Thus, the timing light flickers 


Since the polarity of the waveform has no effect on the spark 
plug, connect the ignition primary coil wiras to the opposite 
terminals, For double ignition coil types {2 single coil firing two 
spark plugs}, connect the timing light to the opposite wire of 
the same coil. The correct timing should then be observed. 


IGNITION COIL 


NOTE 
+ Since the resistance value of the primary coils inherent. 
ly very srnall, it is difficult ta distinguish it am a shorted 
wie 


PRIMARY COIL INSPECTION 


Measure the resistance between the two terminals of the ign 
tion primary call 


If the resistance value is within the specified range, the coil is 
good. 


Wf resistance is = Jinfinite). repiace the coil with a new ons. 


SECONDARY COIL INSPECTION 


With the spark plug cap on, measure the resistance between 
‘the primary coil terminal and the spark plug cap. 


For dauble ignition coil, measure the resistance between the 
spark plug caps. 


If the resistance vatue is within the specified ranga, then the 
coil is gaod. 


If the resistance is © {open wire), disconnect the spark plug 
cap and measure the secondary coil resistance. 


leosimve |} civic usu 
IWwaVe FORM i FLASH POINT 
NEGATIVE 
WAVE FORM 
DOUBLE 


IGNITION COIL 


\ 


the timing light 


PRIMARY COIL 


By 


[SECONDARY COIL 
(WITH PLUG CAP) 
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Measure resistance between the primary coll terminal and [SECONDARY COIL 
spark plug wire (WITHOUT PLUG CaPI 


For double ignition cail, measure the rasistance between the 
spark plug wires. 


If the resistance value is within the specified range, the coil is 
good. 


PERFORMANCE TEST (EXCEPT U.S.A.) FULL-TRICDI TESTER 


SPARK ADAPTOR 
Test the spark performance of the ignition coll, using the Full- 07GGK—0010100 
‘ransistor/CDI tester 


Replace the coll if no spark occurs inside the spark adaptor. 


ead the instructions for the tester carefully and conduct tha_| IGNITION 
tests correctly con Ny 
The type of inspection adaptor used differs from model te 
model, Refer to the Model Specific manuat for information on ow 
tho type of adaptor requried. / 

CAUTION - coiuam Ei] INSPECTION 


a peal Al 
The CDI unit of tester could be damaged if they were DAFIOR. 
ant incorrect. 


Refer to the Model Specific manual for the connections af 
spection adaptor (07508—0010400} whose wires are con 
nected to the unit one by one 


CDI SYSTEM 
CIRCUIT INSPECTION 


NOTE 


the troubleshooting flow chart. 
+ Refer to the Model Specific manual for servies data, wir- 
ing diagrams, and wire colors. 


Ol UNIT SRT 


=) CONNECTORS: 
IWIRE HARKESS 


~ For diagnosing the ignition system, follow the steps in 


Discennact the connector from the CDI unit and diagnose the 
ignition related components by testing the connectors on the 
. wire harness side, 
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Checking items at the CDI unit connector 


Checking item fl Diagnosis 


ignition switch/Engine stop switch | When the ignition switch is Of and engine stop switch at RUN, chack for com 


wite (excluding BC-CDI) Tinuity between body ground and ignition switch wire, of i 
Exciter coil wire Check if the specified resistance value is obtained between body ground and 
excluding DC-COW exciter coil wire. 

Pulse generator wire Check if the specified resistance value is obtained between body ground and 
pulse generator wire. 
Ignitian primary coll wire Check if the specified resistance value is obtained between body ground and 
___ | primary coil wire. 
Neutral, raverse, change switch | Chack for continuity between ground and the wire corresponding to the 
for certain models only) transmission gear position. 


Wire harness | Battery input line | When the ignition is ON and engine stop switch at RUN, check if bettery voltage 
(only for DC-CDN_| appear between battery input line and ground wire. 


Ground wire Check for continuity between ground wire and body ground wita 


+ Ifthe above inspactions are normal but the spark plug stili does not fire. the prablem could be related to the CEM unit oF igni 
tion coil. Check the CDI unit o ignition coil using the CDI/FULL-TR tester. 
+ If there is an anbnormaf circuit in tha above inspection. check all items first and then check each component individually, 


PULSE GENERATOR INSPECTION 


Disconnect pulse generator wire from the wire harness and 
measure resistance of coil between the two wire terminals. 


If the resistance valua is within the specified range, the pulse 
generator is good. 


I the resistance is far off the specified range, replace the pulse 
generator. 


NOTE 


+ Ifthe resistance value is slightly off the standard vaiue, it PULSE GENERATOR 
may not nacessarily have any effect on its function, In 
this case, check all of the related components for trouble 
in other sreas 


For ramoval and replacment of pulse generator. rafer to the 
Model Specific manual. 
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EXCITER COIL INSPECTION 


Disconnect the alternator from the wire harness and measure 
the exciter coil resistance 


For engine ground type, measure the resistance between the 
excitar coil output fine and body ground. 


For exciter coil with ground wire, measura tha resistance be- 
tween the exciter coil output ling and ground wire. 


f the resistance vaiue is within the specified range. the exciter 
coil is good. 


If the resistance value is fat off the specified value, replace the 
stetor with a new one. 


NOTE 


+ If the resistance value is only slightly off the standard 
value, it may not necessarily hve any affect on its func- 
tion, In this ease, check all of the related components for 
trouble in other areas. 


CDI UNIT PERFORMANCE TEST (EXCEPT U.S.A.) 
‘The CDI unit is checked by the Full trensistor/CDI tester. 
Follow the tester manufacturer's instructions. 


Rater to the Madel Specific manusl for the type of inspection 
adaptor required 


CAUTION 


+ Improper connections could damage the CDI unit or 
taster. 


For inspection adaptor, refer to the Mode! Specific manual. 


| Good condition Bad condition 
A No spark — 
P No spark = 
exT No spark Spark 
ont; Spark No spark 
onz | Spark No spark 


i there ace any "Bad! symptoms in the checks above, replace 
the CDI unit. 


EXCITER COM 


“EP AC 100 


FULL TRICDI 
TESTER 
(Not available in USAL 


INSPECTION 


col UNIT ADAPTOR 
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TRANSISTORIZED iGNITION SYSTEM 


CIRCUIT INSPECTION 


NOTE 
+ Foliow the steps in the troubleshooting flow chart for 


: SPARK UNIT 
servicing: CONNECTOR 
+ Refer to the Model Specific manual for service data, wir- 


ing diagrams, and wire colors. 


Disconnect the connector from the spark unit and conduct 
these tests at tha connector. ‘SPARK UNIT 


Spark unit connector inspection itam 


Inspection ikem Diagnosis 


Power source input line Check if thera is battery voltage between the power Source input fine and the ground lina 
when the ignition switch is ““ON'" and engine stop switch is at “RU 


Pulse generator cal __| Check if the resistance vale betwen the wires inthe gpectfed renga 


Ignition primary coil Check if the resistance vaiue between the coil wire and body ground or ground wire is in 
the specified range 


Ground wire Check tor continuity between the ground wire and body ground. 


+ If the above diagnosis reveals no abnormality, but the spark plug still will not fire, the ignition coil or spark unit could be 
faulty. Check the spark unit or ignition coil using a CDI/Full transistor tester. 
+ lf the above diagnosis indicates a faulty circuit, check all eircuits, then check each of the components individually. 


PULSE GENERATOR INSPECTION 
a) connector 


Disconnect the pulse generator from the wire hamess and 
measure the sesistance between the wire terminals. 


The pulse generator is good ifthe resistance value is within the 
specified range. 


Replace the pulse generator if the value is far off the specitied 
range, 


NOTE 


[if aha cetronn vate te Oy Righny OMT ike Na purge GeNenaToR 
alia: oy a ioosscaity Rouetoayeftact aie te, 
Soh iste tase, cack ol tad ena re 


|___ble In other areas. e. ‘ 


Refer to the Model Specific manuat for removal and replace: 
ment of pulse generator. 


a a ae er 
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SPARK UNIT PERFORMANCE TEST 
(EXCEPT U.S.A.) 


Use the “Full-TRICDI" tester to test spark unit performance. 
Follow the tester manufacturer's instruction 

Refer to the Model Specific manual for the type of inspection 
adaptor required, 


CAUTION 


+ Improper connections could damage the CDI unit or | 
tester. 


Switch Goed condition Bad condition | 
OFF No spark —- 
Pp No spark -— 
ExT No spark Spark 
ont Spark No spark 
On2 Spark No spark 


For digital-contralled sperk unit, use spark adaptor 
(07508—001 3800) 


Select the proper position for the selector switch before 
testing 


‘Selector Item 


1G Coll Selector | Number of ignition colt 


P. Selector A | Pulse signal No. (Refer to Model 
Specific manual fer switch position! 
®. Selector B iring interval (No. of cylinders 


1: 2, 4 cylinders 
12": 3. 6 cylinders 


eh 


INSPECTION ADAPTOR 


IGNITION 
col PULSE PULSE 
SELECTOR SELECTOR A SELECTOR 


FUULTRICDI TESTER a 
{Nyt available in USAL 


SPARK UNIT 


= as 
C- Ty 
i 


INSPECTION ADAPTOR SWITCHES 
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24. ELECTRIC STARTER/STARTER CLUTCH 


| SERVICE INFORMATION 24-1 CLUTCH SWITCHDIODE INSPECTION 24-8 
TROUBLESHOOTING 24-1 STARTER CLUTCH INSPECTION 248 | 
STARTER MOTOR 24-3 STARTER PINIONINSPECTION 249 | 
STARTER RELAY SWITCH 246 


SERVICE INFORMATION 


+ Always turn the ignition switch OFF betore servicing the starter moter. The motor could suddenly stent. causing serious 
injury. 


Refer to the Model Spacific manual far removal and installation of the starter motor. 
‘A weak battery may be unable to turn the starter motor quickly enough, or, supply adequate ignition current 


1 the currant is kept flowing through the starter motor to turn it while the engine will not be cranking, the starter mator 
may ba damaged. 


For models with @ centrifugal clutch, incorrect adjust ment af the brake light switch could prevent the starter motor from 
operating, 


TROUBLESHOOTING 


Starter motor tums slowly. 

+ Low specific gravity in battery (or Dead battery). 
Poorly connected battery terminal cable, 

Poorly connected starter motor cable. 

Faulty starter motor. 

Poorly connected battery ground cable. 


Starter motor turns, but engine dees not tum. 

+ Starter mater is running backwards 
Brushes assamblad improperly. 

— Case assembled improperly, 

— Terminals connected impraperty. 

Faulty starter clutch, 

Damaged ar faulty starter pinion 

Damaged idler gear or reduction gear 

Broken starter motor drive chain. 

Faulty starter clutch, 


Starter moter relay “clicks”, but engine does not turn 
+ Crankshatt does not tum due to engine prablems. 

+ Excessive reduction gear friction. 

+ Fauhy starter pinion engagement 
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ELECTRIC STARTER/STARTER CLUTCH 


Starter motor will not turn. 
* Check for a blown out main of sub fuse before servicing, 
* For models with @ centrifugal clutch, cheek thet the brake light switch is correctly adjusted 


With the ignition swirch “ON” and engine stop Connect the starter motor (+1 terminal to the 

switch at “RUN”, check for @ “click” sound CLICKS» battery positive terminal 

from starter relay switch sBecause a large amount of currant flows, da 
= ot use thin wires! 


ee newer 
Starter motor turns Starter metar 
does not turn 


+ Loase or diseon- + Faulty starter motor. 
nected wire or 
NO CLICK cable. 
+ Faulty starter reloy 
switch, 
(For operation 
check, see page 
24-6). 
Disconnect starter relay switch connector, and 


| check the relay coil graund wire JNO CONTINUITY Faulty neutral switch. 


tAppropriate model only! 
+ Faulty clutch switch. 
«Manual clutch model eniyt 
+ Faulty starter swith, 


CONTINUITY ‘Centrifugal clutch model only) 
+ Loose or poor contact at connector. 
+ Onan circuit in wire harness. 
ee ee 


Connact the starter relay switch connector. 

Measure the starter relay voltage at the starter | NO VOLTAGE—®- Faulty ignition switch. 

celay switch connector. + Broken starter switch wire. 
(Manual clutch mode! only} 

+ Faulty brake light switch. 

(Centrifugal clutch model only! 
+ Loose or paor cantact at connector. 
+ Open circuit in wire harness. 


VOLTAGE APPEARED 


—————— 
Check the starter relay operation. [— NORMAL—+- Loose or poor contact at starter relay swith 
connector. 


| 
ABNORMAL 
+ Faulty starr relay switch, 
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ELECTRIC STARTER/STARTER CLUTCH 


STARTER MOTOR 

DISASSEMBLY 

Betore disassembling the starter motor mark the position of 
the case and cover so the starter can be assembled comectiy 


later, 


Remove the starter motor case screws and remove the cover. 


NOTE 


+ For models with shims between the armature and cover. 
record the location and number af shims. 

+ Record the order so the parts can be installed correctly 
later, I 


INDEX MARKS MOTOR COVER 


SCREWS 


INSPECTION 
Check for continuity of the starter motor case. 


Between cabla terminal and case: normal if no continuity. 
+ Between cable terminal and brush (black wirel: normal if 
there is continuity. 


Mf abnormal, replace with a naw one. 


‘Maasure the brush length. 


Replace tha brush if it is worn beyond the service limit. 


Check for continuity between ® and © terminals of the brush 


1988 
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CABLE TERMINAL 


BRUSH 


© TERMINAL 


© TERMINAL 


© TERMINAL 


TERMINAL, 
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Chack the commutator far: 
+ Damage ar abnormal waar. Replace with a new one. 
+ Giscoloration of the commutator bar. 

+ Replace with a new ane, 
+ Metallic debris between commutator bars. 

+ Clean it off 


Check for continuity between pairs of commutator bars. 


Make a continuity check between individual commutator bars 
and the armature shett, 


‘There should be no continuity. 


Check the bearings. (For applicable models onty] 
+ Do not rotate smoothly. Replace with a naw one. 
+ Loose bearing.-- Replace with # new one. 


ASSEMBLY 


Align tha case notch with the brush holder pin and install the 
case, 


Place the O-ring (seal ring) on the case. (For applicabla models 
oniy] 


COMMUTATOR 


BEARING 


NOTCH 


24-4 


ELECTRIC STARTER/STARTER CLUTCH 


Caretully insert the brushes inta the brush halder. 


caAUTION 


|. “The stiding surfaces of the brushes can ba damaged if 
| _they ace not installed property. 


Apply grease to both ends of the armature shaft. 


Push and hold the brush inside the brush holder, and insert the 
armature through the brush holder. 


When inserting the armature into the case, hold the armature ARMATURE 
tightly to keep tha magnet from pulling the armature against 

the case. 

CAUTION he 


Align the tab and groove 


+The coll may be damaged if the magnet pulls the ar 


mature against the case. ! 


COVER 


Insert the shims in the correct ordarto the armature shett. (For 
applicable models only} 


Insert the O-ring. (For applicable models only) 
Align the mark (that you made earlier} and instal the cover. 


CAUTION BEARING 
revent damag- 


+ When installing the cover, taka care to 
ing the off seal lip with the shaft 


Tighten tha cover screws. 


For starter motors that are mounted within 9 motor mount 
hole, check for a damaged O-ring. 
In order ta prevent damage, grease the O-ring 


Refer to the Model Specific manual for installation. 


CAUTION 


+ Overtightening the cable terminal nuts may cause the 


terminals to tum Inside the starter motor, resulting in -| 
‘serious damage to the inner connectors. i O-RING 
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<Clreult B> 
Measure the voltage between the greeniyeliow wire and 
‘ground at tha starter relay switch connector 


If banery voltage is measured when the front or rear brake are 
applied, it is normal 


NOTE 


+ Ifthe brake light adjustment is incorrest, no voltage will 
appear when the brake is ON. 


Startor relay switch ground ling 


‘<Cireuit A> 
Disconnect the connector from the starter relay switch and 
check for continuity between the ground wire (green/red} and 
ground, 

{f there is continuity when the transmission is in neutral or 
when the clutch is disengaged, tha ground circuit is normal. (in 
Reutral, there is 2 slight resistance due to the diode.) 


Circuit Be 
Disconnect the connector fram the starter relay and check for 
continuity between the ground wits (yellow/rad) and ground. 


If there is continuity only when the starter switch is pressed, 
the ground circuit is normal 


OPERATION CHECK 


Apply battery voltage between the two relay coil terminals. 
Check for continuity between B (battery) and M {rotor) 
terminals. 


<Chreuit AD 
Apply battery voltage between yellowited and greenired 
terminals. 


Uf there is continuity between B and M tarminals, it is normal. 


ELECTRIC STARTER’ 


STARTER CLUTCH 


a 


STARTER RELAY 
SWITCH 


CONNECTOR, 


GREEN? 
YELLOW 


Yew! 
RED 


STARTER RELAY SWITCH 
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ELECTRIC STARTER/STARTER CLUTCH 


<Cireuit B> 
When battery voltage Is applied between the starter relay 
greeniyellow wire and yellowired terminals, there should be 
continuity between the red and red/white terminals. The rer- 
minals are distinguished by the corresponding wire color of the 
wire harness connector 


CLUTCH SWITCH DIODE INSPECTION 


‘The purpose of the clutch switch diode is to prevent reverse 
current flow from the neutral indicator ta the clutch switch. 


+ Faulty diode.-+ Neutral indicator turns ON when clutch is 
disengaged. 
+ Loose connections at diode terminal. 
“+ Starter motor does net turn when transmis- 
sian is in neutrat. 


Check for continuity betwaen diode terminats 
When.there is continuity, @ small resistance valua is measured. 


+ I there is continuity in one direction, the clutch switch 
diode is good 


STARTER CLUTCH INSPECTION 


Refer to Modal Specific manual for starter clutch removal and 
installation 


Install the driven gear into the housing 
With all parts assembled, check the starter clutch. 


+ Check that the gear, or sprocket, turns smoothly in one 
Girection and locks up in the other direction. 


Disassemble tha housing. 
+ Check the sollar contact surface of the gear, or sprocket, for 
damage. ~ Replace with s new one. 
+ Check the roller contact surface of tha housing far damage. 
+ Replace with a new one. 
+ Damage to roller. -- Replace with 2 new one. 
+ Deformation or damage to the spring 
+ Replace with a new one. 


STARTER 
RELAY 
SWITCH 


is 


CLUTCH SwiTcH . \es 


Turns in one direction 


oniy. 


DRIVEN GEAR 


ROLLER CONTACT 
SURFACE 


SPRING PLUNGER, 


HOUSING 
ROLLER CONTACT 


SURFACE 
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For one-way sprag cluteh, check each sprag. clutch housing, 
and all innar partion contact surfaces 


Abnormal wear or damage to sprag. 
+ Replace with a new one. 
+ Inegular movement of the sprag. 
Replace with a new one. 
+ Damage ta the clutch housing or inner portion contact sur- 
face. + Replace with a new one. 


STARTER PINION INSPECTION 


Refer to the Model Specific manual for startar pinion removat 
and installation, 


+ Wear or damage to the pinian, reduction gears 
— Replace with a new one. 
+ Worn journals. + Replace with a new one. 


Check if the pinion gear moves smacthly along the a 
+ Pinion gear does not move smoothly. 
-» Replace with @ new one, 
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SERVICE INFORMATION 


+ Halogen headlight bulbs become very hot while the headlight is ON, and remain hot for a while after they are turned 
|__OFF, Be sura to lat them cool down before servicing. 


Use a flame and heated water/coolant mixture far the therme sensor inspection. 


+ Refer to the section 21 for the general service rules. 

+ This section cavars the general inspection’service procedures of the lights, meters and ewitches. Refer to the Model 
Specific manual for tha location and arrangement of components on the model being serviced. 

+ Note the followings when replacing the halogan headlight bulb. 
— Wear clean gloves while replacing the bulb. Do not put Ringer prints on the headlight bulb, as they may eraate hot spots 

‘an the bulb and cause it to break. 

— IF you touch the bulb with your bare hands, clean it with a cloth moistened with slcohol 10 prevent its early failure, 
= Be sure to install the dust cover after replacing the bulb. 

+ Accontinuity test can be made with the switches installed on the motoreycie. 

+ Check the battery condition before parfarming any inspaction that requires proper battery voltage, 

+ There are two types of lighting systems; AC lighting thet takes power from the alternator coll, and DC lighting that takes. 
power from the battery. On DC lighting systems, the headlight comes on without starting the engine. 
‘Ons AC lighting systems, the headlight comes an when the engine is running, (Refer to section 21). 
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OIL PRESSURE WARNING LIGHT 

(4 stroke engine} 

THEORY 

When the oll pressure is below the specifications, the cil 
pressure switch senses it end the all pressure warning fight 


comes on. It should be OFF while the engine is running. 


INSPECTION 


+ Oil pressure waming light does nat come on with the igni- 
tion switch tured ON. 


1, Disconnect the oil pressure switch wira and turn the igni- 
tion switch ON. Check far battery voltage between the 
wire and ground. 


No voltage Vottage 


+ Oil pressure Switch 
fautty, 


2. Check for the voltage between the black/brawn terminal 
of the instruments and ground. 


No voltage Voltage 
+ Ignition switch faulty. + Broken wire between tha 
+ Sub fuse blown. warning light and of 


pressure switch. 
+ Bulb blown 


+ Oil pressure warning light stays an while the engine is 
running. 


1. Check the ia oil level al 


Specified oil level Low oil level 
+ Oil insufficient. 


2, Disconnect the oil pressure switch wire and turn the igni- 
tion switeh ON. 


Indicator fights Indicator does net light 


+ Shorted bluelred wire be- + Faulty eil pressure 
tween the warning light swith 
and pressure switch, + Low cil pressure. 
(see section 3) 


OIL LEVEL INDICATOR (2 stroke engine} 


THEORY 

The oil level switch float in the oll tank moves up and down in 
accordance with the volume of olf in the tank. When the oil 
level is low, the flost also goes down and the reed switch (cil 
level switch is clased by the magnetic force of the float. 
‘When the ignition switch is turned ON, current flows through 
the reed switch and the oil level indicator comes on. 


es 
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“INSPECTION IGNITION 
Switch FUSE 
* Gite ndcatr comes cn when thet thetankrescnes | Pome aX 5 
2 specified level sl 
1. Disconnect the wires from the cil level switch and turn 
the ignition switch ON. 
i 
Indicator lights Indicator does not light 
al ic tare i 
+ Shona whe. bonteen + Fay of bet site. rr ilsel: | 
the indicator and oil level INDICATOR OIL LEVEL 
switch. SwiTcH 
4,7 Gil level indicator doss not come on with no or low oil tevel 
inthe tank 
1. Disconnect the wires from the oil level switch and con- 
ect a jumper wire between the wite terminals. Turn the = 
ignition switch ON and check the indicator. v= 
Indicator doas not come Indicator'comes on JUMPER = 
an wire 
& 
+ Faulty ail level switch. uy 4 
+ Poor wire connection. va a _ 
Ye 1 1 
i +__] jLsali 
2, Disconnect the wires from the oil laval switch and check DEAR aa 
for voltage between the wire and ground. 
No vottage Voltage 
+ Broken wire between the + Faulty cil level switch. DIL LEVEL SWITCH = 
oll level indicator and + Poor olllevel switch wire] IGNITION 
level switch, conneciton. SWITCH (ON | 
+ Blown bulb. lees 
FUSE § oa 
i i com 
ro i ZR ! CONDENSER 
= a 
~Y€2 inpicaror 
{Comes on for a few sacand 
TIMER TYPE THEORY a > 
AA timer type indicator has « bulb check function so as to cheek 
the oil level indicator far proper operation. 
When the ignition switch is tured ON, current flows through [IGNITION 
the exciter coll to the condenser, generates the elec. | SWITCH(OFFH 9 —— ——.-. ..- 
Yomagnatic force at the exciter call and closes the reed 
switch. Current flows from the reed switch through the 
resister Aa tothe oil level indicator and tums it on. When the | 
condenser is fully charged, current flows through the exciter 
coil to tha condenser decreases and, cansaquently. elec- 
tromagnetic force at the coil decreases. tha reed switch onens 
and the oil level indicator turns off 
When the ignition switch ig tuned OFF, current stored in the le 
€& 1 
condenser flows through the exciter coll and through resisters Sosa 
Fit and Re to tho al level indicator. The oll level indicator does L 
‘ot come on this time 
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TIMER TYPE INDICATOR INSPECTION 


+ Oil level indicator cames on when the oil in the tank reaches 
3 specified level 


+ Faulty oil level switch 
+ Shorted wire harness 


+ Gil level indicator does not come on with no oil oF low cil 
level in tha tank 


1. Discannect the oil tevel switch connector and connect 2 
jumper wire to the power supply wire (black or 
black!brown! terminal and the indicator wire (greenvred! 
terminal to short. Turn the ignition switch ON and check 
the oil level indicator. 


Indicator does indicatar comes on 
not come on 


+ Faulty oil level switch, 
+ Poor connection of the 
connector 


2. Disconnect the ail level switch connector and check for 
voltage between the power supply wire (black or 
black/brown| and geaund 


Voltage No"vokage 


+ Broken power supply 
+ Faulty sub fuse. 

Fauity ignition switch. 
Foor connection of the 
sub fuse connector. 


3. Connect the jumper wire to tha power supply wire and 
oil levet indicator wire to short and check for voltage be- 
‘twean the indicator wire and ground 

Voltage No wvaltage 


+ Blown bulb. + Broken indicator wire, 
+ Faulty ground, 


FAN MOTOR SWITCH 


NOTE 


+ The fan motor may continue to run, even whan the ign 
tion switch is tumed OFF. However, this does not 
necessarily indicate trouble. 


When the coolant temperature increases to above the 
specification, the fan motor switch tums on te operate the fan 
motor. When the coolant temperature is below the specifica- 
tion, it tums off to stop the fan motor. 
JOTE 


Check tha coolant level and bleed air from the cooling 
system if the coolant is ept to overheat. {see page 5-6 
for coolant replacement and air bleeding.) 


IGNITION = MAIN 
FUSE SWITCH FUSE 


dO Fon ever swrrc — 


JUMPER WERE woicatoR 


: real 
lr apeavonl 


IGNITION 
FUSE SWITCH MAIN FUSE 


i ae 


FAN MOTOR 
ep) SwiTcH 
u 


COOLING 
FAN 


RADIATOR 
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INSPECTION CONNECTOR, FAN MOTOR SWITCH 
=H Le 


S py 


Fan motor does net stop. 


1, Turn the ignition switch OFF, disconnect the connector 
from the fan motor switch and turn the ignition switch 
ON again, | 


' 
Motor doos not stop. Motor stops 


+ Shorted wire between + Faulty fan motor switch. 
the tan motor and 
switch 


+ Fan motor does not start. IGNITION MAIN 

FUSE SWITCH FUSE 

1. Disconnect the connector from the fan motor switch and 

ground the connector to the body with jumper wire. 
‘Turn the ignition switch ON and check the fan motor. 


Motor does not start Motor starts 


+ Faulty fan motor switch. } COOLING 
+ Poor connection of the | FAN 


== Q 
fan motoe swach con S + prey 


2. Check for the battery voltage between the fan motor Srey, 
switch connector and ground. 


No battery voltage Battery voitage 


+ Broken wire harness + Faulty fan motor, 
+ Blown sub fuse. 
+ Faulty ignition switch 
+ Poor connection of the 
connector (between the 
ignition switch and fuse 
box) 


COOLANT TEMPERATURE GAUGE 


‘The thermo sensar changes the amperage of the current that, 
flaws to the coolant temparature gauge in accordance with the 
change in coolant temperature and moves the temperature a) 
gauge needie. 


SUB IGNITION. = MAIN 
FUSE SWITCH FUSE. 


COOLANT THERMO SENSOR 


TEMP. GAUGE 
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INSPECTION 


1, Discannect the wire fram the thermo sensor. 
Ground the thermo sensor wire with a jumper wire. 
Turn the ignition switch ON and check the caolant gauge. 
Disconnect the thermo sansor wire from the ground im- 
mediately if the gauge needle moves fully to H. 

CAUTION 

+ immediately disconnect the wire from the ground when 
the nadie moves to H {hat} to prevent damage to the | 
gauge, 


Needle does not move Needle moves 


+ Faulty therma sensor. 


2. Cheek for voltage betwsen the tharmo sensor wire and IGNITION Main 

ground f FUSE SWITCH FUSE 

ace 
No Voltage Voitage 
af 9 6 
Faulty coolant gauge. CONNECTOR: 
COOLANT a = 

3. Check for voltage hatween the black/brown and grean’blue | | TEMP. GAUGE 


wires of the gauge 
No Yohage Voltage 


+ Broken blackibrawn or + Faulty coolant temper. 
greenblue wire ature gauge 


‘THERMO SENSOR INSPECTION 


Drain the coolant {see page 5-61. 
Disconnect the wire fram the tharmo sensor. 

Ramove the thermo sensor. 

Suspend the thermo sensor in 2 pan af coolant {50-50 mixtural 
over a bumer and measure the resistance through the sensor 
{as the coolant heats up. 


+ Keop flammable materials away from the bumer. 
+. Wear insulated gloves and eye protection. 


NOTE 


+ Soak the thermo sensor In coolant up ta its threads with | 
at least 40 mm (1.57 in} from the bottom of the pan to 
the bottom of tha sensor. 

+ Keap temperature constant for 3 minutes before testing. | 
A-suddan changa of temperature will result in incorrect | 
readings. Do nat let the thermometer or thermo sensor 
touch the pan, 

+ Apply sealant to the threads on the thermo sensor prior 
to installation. 


a 


GriBu- 


a 


Date of Issue: Sep., 1988 
25-6 © HONDA MOTOR CO., LTO 


LIGHTS/METERS/SWITCHES 


$$ _GHTSIMETERS/S WITCHES: 
FUEL GAUGE T TERMINAL UNIT Man ; 
FUSE FUSE 


Fusl unit resistance changes in accordance with the flaat in the 
fuel unit maving up and cown. The fuel gauge needle is moved 
by the change of amperage that flows through the fuel gauge. 


‘Thera are two types of fuel gauges: The “Return tyne" where 
‘the needle returns to “Empty” when the ignition switch is 
‘tumed OFF, and “Stop type” where the needle stays in post 
tion whan the ignition switch is turned OFF. 

Check the fuel gauge if its needle does nat move. 


=] 
FUEL GAUGE 
SENDING UNIT 


INSPECTION ‘STERMINAL UNIT 


FUSE FUSE 
1. If the fuel unit connector has 2 terminals, shert the gauge 


terminals with a jumper wire er a 
SWITCH 


{f the unit connector has 3 terminals, short the gauge side |B! 
yellow/white terminal and green terminal with 8 jumper TEDEL. 


GAUGE -J 
wire. FUEL GAUGE 
SENDING UNIT 


Needle does not mave Needle moves ot 


‘Turn the ignition switch ON and check the gauge neadte. 


+ Chack the'tuel unit. 


2. Check for continuity between tha unit and fuel gauge. 


Continuity No ebatinuity 


+ Broken wife between the 
unit and gauge, 


4. Check for voltage at the black er black/brown ipositive 
power line) and ground wires of the fuel gauge. 


No voltage voltage 


+ Broken positive power + Faulty fuel gauge. 
line. 


FUEL UNIT INSPECTION FUEL GAUGE 


Refer to the Model Specific manual for the fuet unit | RES, 
removalfinstallation 


1, Connect the fuel unit connector. 
Turn the ignition switch ON. 
Move the float up and down to be sure that the fuel gauge 
needle moves to “F"" and “RES”, 
U the needle does nat move, go to the step 2, 
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2. Measute the resistance between the connactor terminals 
with the float in up and down positions, 


the resistance is normal, check the fuel gauge. 
IH the resistance is not normal, replace the fuel unit 


LOW FUEL INDICATOR 


A thermistor is built inte the fuel level sensor in the fuel tank 
and the fuel warning fight tums on due to the thermistar's sel 
radiation of haat. 


When the thermistor is in tha gasoline, radiation of heat in- 
creases and the self heating action is reducad. As the 
resistance increases and the current does not flow at this time, 
the fuel warning light doas not tum on. 


When the thermistor is out of gasoline, i.e. fuel lavat is low, 
radiation of heat decreases and the self heating increases. AS 
the resistance is low at this time, currant flows and the low 
fuel indicator turns on. 


INSPECTION 


H the low fuel indicator does not go off. chack as noted below. 
Check for battery vottage between the fuet level sensor con- 
nector terminals. 


Battery voltage No battery voltage 


Shorted wite between 
the indicator light and 
sensor. 

+ Faulty ground. 


+ Faulty fuel level sensor, 
+ Paar connection of the 
connector. 
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Hf the fuel warning lignt does net turn an, check ss noted IGNITION MAIN 

below. FUSE SWITCH FUSE 

1. Check for battery voltage between the fuel level sensor 
connecter terminals | 


t 
No battery voltage Battery voltage 


+ Faulty fuel level sensor. 
+ Poor cannection of the 
connector. 


2. Chack for battery valtage between the battery side of the 
wire from the indicator light and ground. 


No battely voltage Battery Voltage 

+ Faulty sub fuse, + Blown bulb. 

+ Faulty ignition switch. + Broken wire between the 

+ Poor connection of the warning light and sensor. 
fuse holder connector. + Faulty ground. 


DIAPHRAGM 
DESCRIPTION CaMEes 
Certain models are equipped with a low pressure electro- 
magnetic fuel pump to send the tue! to the carburetor. VALVE 6 
When the engine is started, the awitch is turned on by the Vnveie 
function of the fuel cut-off ralay (refer to the description of fusl 
cutoff relay). which generates the electromagnetic force at 
the caif and moves the plunger and diaphragm up. The valve A 
is then opened by the vacuum and the fuel flows to the DIAPHRAGM, 
diephvagmn chamber. The plunger pushes the switch up and 
tums it off. As the electromagnatic force at the coil goes out Sree: IN 


this time, the plunger and diaphragm are returned by the spring 
and the fuel in the diaphragm chamber is sent te the carburetor 
through the vaive B. 


Cortain types of this fuel pump have tha fuel cutoff relay built 
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FUEL CUT-OFF RELAY [with ignition switch ON 


With the ignition switch ON, current flows to the transistor |To BATTERY, 
and thyrister but it does not flow to the fuel pump. 

To fill the carburetor float chamber with fuel when the ignition 
switch is tumed ON, certain types of the fuel cut-off retay | To SPARK 
have a timer function that sends current to the fuel pump fore | UNIT 
few seconds. 


/ 
THYRISTER, 


To FUEL PUMP 


While the engine is running, pulses are transmitted from the 
spark unit to the ignition primary circuit and, when it is 
transmitted to the transistor, current flows from the transistor | To BATTERY 
ta the thyrister to turn it ON. The battery curcent flows ta tha 
fuel pump this way. 


{with engine running —— 


To SPARK 
UNIT 
As the fuel cut-off relay is controlled by the ignition primary 


circuit, the relay does not operate unless tha ignition primary 
circuit operates properly, 


INSPECTION 


Tur the ignition switch ON and perform the following 
inspections. 


To FUEL PUMP 


1. Check far battery valtage between the black wire {+) of the 
{ual cut-off celay connector (pump connector if the relay is 


builtin the purpp} and ground IGNITION MAI 
FUSE SWITCH FUSE 
Battery voltage No bartary voltage Np 
+ Broken black wire. ea =] 
+ Faulty sub-fuse, L 


+ Faulty ignition switch. 
+ Poor connection of the 
fuse holder connecter. 


FUEL 
2, Check for continuity between the black/blue wire of the ead 
relay connector and ground (or black/yellow wire and graen ad 
wire of the pump connector, if the relay is built into the TO IGNITION - 
pump). | £3} * CIRCUIT 
No continuity Continuity 
MAINT 
Fuse SNITION 


SWITCH FUSE 


FUEL CUT-OFF. _ FUEL PUMP 
RELAY i 


+ Fauity fuel! cut-off relay 
feump) 


3. Short the black and black/blue wires of the relay connector 
with a jumper wire and check for battery voltage between 
the black/biue (+) wire and green wire of the pump 
connector. 


+ Faulty ground. 
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DISCHARGE VOLUME INSPECTION 


Turn the ignition switch OFF. 


Disconnect the fuel pump-to-cerburetor tube fram the car. 
burator and place the tube end in a beaker. 


NOTE 


it ig hard to reconnect the tube to the carburetor, 
disconnact it from the fuel pump and connact the ather 
tubs to the pump (gasoline discharge port), 


Refer to step 3 of INSPECTION and short the relay connectors. 
If the selay is built into the pump, shart the black and 
black/yellow wires. 


Turn the ignition switch ON for 5 seconds and drain tha pump. 


Mukiply the drained tual by 12. It should be as specified in the 
Model Specific manual, 


HEADLIGHT BULB 


Before replacing the bulb, be sure to check the switches for 
loose connection af the connectors, 


WARN? 


Halogen headlight bulbs become very hot while the 
headlight is ON, and remain hot for # while after they are 
turned OFF. Be sura to turn the ignition switch OFF and 
let the butb cool down befare raplacement 


1f you touch the bulb with your bare hands. clean it with acloth 
moistened with denatured alcohol to pravent early bulb failure. 


JUMPER WIRE 


Fuel PUMP 


Fuel UNE 


BEAKER 


| 


CAUTION 


+ Avoid touching Halogen headlight bulbs. Finger prints 
can create hot spots that causa a bulb to break. 


Be sure to install the dust caver after reptecing the bulb. 


—————— 
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SWITCHES 


INSPECTION 


Disconnect the connector that is nearest to the switch that 
you are to inspect and check for continuity between the 
switch side terminals of the connector 


‘There should be continuity between the O-~O positions on 
the continuity chart, (Refer to th Mode? Specific manual for 


the continuity chart. 


Exomple: Turn signal switch 


\ Wire colar 
Orange Gray Blue 
Switch position 
toe. o—}—s i 
N 7 
R i po} —o 


With the turn signal switch in N {neutral}, thare should ba no 
continuity between the wires. 


With the switch in L (left), there should be continuity between 


the orange and gray wires and with the switch in R (right), 
there should be continuity between the blua and gray wires. 


CONTACT BASE REPLACEMENT 


When the contact bese is mounted with screws; 
Remove the ignition switch: 


Femove the band and three scraws, than remove the switch 
from the switch cylinder, 


Reassemble the switch and cylinder with the cylinder shaft 
aligned with the hole in the switch. 


SCREWS 


(cut and diseardd 
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Tighten the contact base with the three screws 


Clamp the wires with a wire band and cut aff the excess por- 
tion of the band. Check the ignition switch 


When the contact base [s secured with tabs; 
Remove the ignition switch and band, 


Insert the ignition switch key and turn it to the position be- 
tween ON and OFF. 


Push the contact base tabs in with a screwdriver so that they 
are out of the slots in the ignition switch bedy, and remove the 
contact base. 


Insert the contact base on tha ignition switch body with its 
tabs aligned with the slots in the ignition switch body. 


NOTE 


+ Be sure that tha ignition switch key is in the position be- 
tween ON and OFF before attempting to remove the con- | 


tact base 3 ; 


Clamp tha wires with a wire band and cut off the excess por- 
tion of the band. 


Check the ignition switch. 


SCREWS 


[Replace with new one) 


TABS 
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NEUTRAL SWITCH 


When the ignition switch 1s ON and the transmission is in 
neutral, the neutral switch tums the indicator on. 


Same madels ars equipped with a change switch andior over 
drive switch. 


‘The change switch detects the gear position by the position of 
the shift drum and sends a signal to the gear position i 
dieatoriCDI unit, 


‘The overdrive switch turns the overdrive indicator on when the 
‘transmission is In QD ioverdrive] position. 


INSPECTION 


Nautral Indicator dose not go off; 
Disconnect the light green/red wire from the nautral switch 
‘and tum the ignition switch ON. 


Indicator does nat light Indicator lights 


+ Faulty neutral switch + Broken light green/red 
wire 


Neutral indicator does not come an; 
Disconnect the light green/red wire from the neutral switch 
ang turn the ignition switch ON. 


Check for battery voltage between the light greenited wire and 
ground, 


Battary voltage No battery voltage 


+ Faulty neutral switch + Broken light green/red 
wire between the in- 
dicator and neutral 
switch 

+ Blown bulb. 

+ Blown sub fuse. 

+ Poor connection of the 
fuse connector. 


FUSE 


IGNITION 
SWITCH 


MAIN 
FUSE | 


NEUTRAL 
SWITCH 
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CLUTCH SWITCH 


The clutch switch prevents the starter motor from rotating 
while the engine is running and the transmissian is in positions 
other than neutral 


INSPECTION 


Check the starter system if the starter motor rotates with the 
‘transmission in positions other than neutral. 

‘The starter motor should be operated with the clutch lever 
squeezed and not be oparated with the iever released. 

If the systam is normal, check the following 


Disconnect the wire from the clutch switch and check for con- 
tinuity between the clutch switch terminals whife operating 
the cluteh lever. 


When the clutch lever is pulled in 
‘There should be continuity between the terminals. 


When the clutch lever is released 
There should be ne continuity between the terminals. 


If the elutch switch is normal, check the following. 


+ Check for shorted wire betwesn the starter relay switch 
and the clutch switch. 


+ Check the nautral switch. 


BRAKE LIGHT SWITCH 


‘The brake light comes on when the brake iever (or pedall is 
applied 


Starter motor equipped scooters: To prevent tha accidental 
start up of the scooter, currant does not flow to the starter 
motor unless the brake lever (or pedal) is applied. 


INSPECTION 


Brake fight does not coms on: 
1. Cheek far the following 


+ Burned bulb, 
+ Poor connection of the brake light switch connectar. 


IGNITION, 
SWITCH 


MAIN 
FUSE 


Fal] 
pa | 


MOTOR 


STARTER 
SwiTcH 


Wm gh cLutcH 
SWITCH 


CLUTCH 
SWITCH 
IGNITION Main 
SWITCH FUSE 
eee, 
FUSE y 
@ ai 
FRONT aN 
BRAKELIGHT | {7 
SWITCH ig 
BRAKE 
eee. ucHT = 
REAR BRAKE 
HIGHT SWITCH 


RAKE LIGHT 
SWITCH } 
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2. If normal, disconnect the brake fight switch connector and 
check far continuity between the terminals while opersting 
the brake lever (or padal) A 


When the brake tever (or pedal) is depressed: 

‘There should be continuity between the terminals. 
Whan the brake lever (ar pedal) is released: 

There should be no continuity between the terminals. 


3. Hf the brake light switch is narmal, check far the following. 


oO 
OF 


+ Burned sub fuse. 
+ Ignition switch. REAR BRAKE LIGHT 
+ Poor connection of the fuse connector SWITCH 


+ Brokan wire betwaen the sub fuse and beeke light 
switch, 

+ Broken wire between the brake light switch and brake 
light 


TURN SIGNAL LIGHTS ZTERMINAL RELAY MAM FUSE 


Wf the turn signal light does not blink, check the following. IGNITION 
. ? a ea SWITCH 


+ 18 the bartery normal? RIGHT 


+ Is the bulb burned out? JUMPER WIRE 
+ Is the bulb of the specified wattage? 

+ Is the fuse burned out? 

+ Are the ignition switch and tusn signal switch normal? Hi 
+ Is the connector proparly connectad? or TAN 6 


ff normal, check as noted below. SWITCH LerT TURN 


TURN SIGNAL RELAY SIGNACS 


+ When the tum signal relay has 2 terminals: 


Disconnect tha connector from the relay and shart the connec- 
tor with a jumper wire. Turn the ignition switch ON and check 
the turn signal fight by turning the switch ON. 


Light does not come on Light comes on 
+ Broken wire harness. + Faulty tuen signal relay. 
+ Poor connection of the 
connecter. 
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LIGHTS/METERS/SWITCHES 


+ When the turn signal relay has 3 tarminats; 
1. Shore the black and gray terminals of the turn signal relay | 
connectar with 3 jumper wire. Turn the ignition switch 
(Of and check the turn signal light by turning the switch. 
ON. 


Light comes oa Light does ‘hot come on 
+ Broken wire homes. 


2. Check for continuity between the graen terminal of the 


Swirce fuse 


ieee lle 
i Goose a L 


ST TERMINAL RELAY IGHITION Mal 7 


Wight 


ee 


Sionag = 


| 
| 


relay connector and graund. | 
Continuity Na cobstinuity 
' 
+ Faulty turn signal relay. + Broken ground wire. 
+ Poor connection of the 
connector. 


HORN 


Hom deen aot sound: 
1. Check the ignition switch and horn switch 
IF normal, check the following. 


2. Disconnect the wive from the horn. Turn the ignition switch 
ON, press the hor switch for start the engine and press the 
hor switch if your motorcycle is battery-less type} and 
check for voltage between the light green wire and ground. 

Voltage No voltage 


+ Broken light green wire, 


IGNITION Mau 
FUSE SWITCH FUSE 


sy 


HORN SWITCH 
a 


la 


+ Faulty sub fuse. 
8. Check for continuity between the green wire and ground. 
Continuity No continuity 


+ Faulty horn! + Broken green wire. 
+ Faulty ground. 
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